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What  in  the  World ! 


FKANK  It.  INNKS 
Ifcstcrn  Editor 
520  .V,  Michigan  Ave. 

Chicago 


We  used  to  put  the  charge  in  the  cupola  and 
cleaned  it  after  pourins,  so  we  know  the  human 
as  well  as  the  economic  advantages  of  using 
electric  furnaces  to  produce  cast  iron  in 
foundries.  D.  T.  Waby  points  out  a  new 
many-million-dollar  market  (p.  100). 


The  roots  of  the  greatest  happiness,  and  con¬ 
sequently  the  greatest  efficiency,  lie  in  the 
smaller  plants.  This  first  sentence  started  us 
into  D.  R.  Stevens'  address  —  it  is  stimulating 
and  encouraging  (p.  97). 


It  seems  to  us  that  Mr.  Ferguson  strikes  a  note 
that  forms  part  of  the  background  for  the  forma¬ 
tion  of  the  new  Edison  Electric  Institute  —  an 
organization  that  nobody  yet  knows  (p.  95). 


Starting  motors  on  high-inertia  loads  creates  a 
problem  in  voltage  regulation  in  addition  to 
affording  several  new  developments  in  motors 
and  control.  Mr.  Elberty's  article  needs  the 
supplementary  discussion  of  voltage  effects 
(p.  92). 


We  plan  to  give  a  full  interpretation  of  the 
National  Electrical  Manufacturers'  meeting, 
the  American  Institute  of  Electrical  Engineers' 
convention  and  several  others  scheduled  for 
this  month.  If  you  cannot  attend,  at  least  you 
will  be  able  to  get  the  new  ideas  and  informa¬ 
tion  made  available  at  these  meetings. 
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Does  the  job  require 


low  voltage 


Portable  lamps  and  tools 


Bells  and  buzzers 


Annunciators 


Signal  lamps 


I^mps  subject  to  vibration 


Airport  boundary  lights 


Motion-picture  projectors 


Lamps  in  railway  cars  and 
buses  during  long  stops 


(iENERAL  EI^ECTKIC 
also  builds  air-cooled 
transformers  for 

BooKtini;  voltage 
Balancing  voltage 
Insulating  circuits 
riiase  changing 

IHsIrihution  in  plants 
and  buildings 


II E NEVER  you  need  less  than  the  usual  distrihu- 
tion  voltage,  you’ll  find  that  a  G-E  air-cooled  trans¬ 
former  will  supply  that  voltage  economically,  and  will 
give  years  of  trouble-free  operation. 

Compactness,  light  weight,  simple  mounting  arrange¬ 
ment,  and  provision  for  conduit  or  open  wiring  are 
keynotes  of  design  which  adapt  these  transformers  to 
every  installation  requirement.  No  fireproof  vault  is 
required;  install  the  transformer  in  any  convenient 
location,  indoors  or  outside,  and  depend  on  it  to  give 
a  lifetime  of  service  —  without  inspection  or  mainte¬ 
nance. 

Our  nearest  office  will  furnish  you  furtlier  information  on  the  com¬ 
plete  line  of  (t-E  air-cooled  transformers.  Or  write  General  Electric 
Company,  Schenectady,  N.  Y. 


GENERAL  W  ELECTRIC 
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Supreme  Court  Upholds  City  Unit  Base 
in  App  eal  of  Martinsville  Case 


IN  A  decision  handed  down  last  week 
the  United  States  Supreme  Court 
ruled  that  a  local  power  plant  serving 
one  municipality  but  interconnected 
with  a  general  distributing  system 
which  is  owned  by  a  power  company 
serving  many  localities  may  be  treated 
as  a  separate  unit  for  rate-making  pur¬ 
poses.  This  opinion  of  the  court  up¬ 
holds  the  Indiana  Public  Service  Com¬ 
mission’s  theory  of  valuation  in  the 
famous  Martinsville  electric  rate  case. 

It  will  be  recalled  that  the  Wabash 
Valley  Electric  Company,  serving  Mar¬ 
tinsville,  Ind.,  contended  that  the  com¬ 
mission  in  fixing  electric  rates  for  the 
city  should  take  into  consideration  the 
value  of  the  generating  plants  and 
transmission  lines  used  in  producing 
and  carrying  power  to  the  city,  while 
the  commission  held  in  its  order  that 
only  the  property  of  the  utility  actually 
located  in  Martinsville  should  be  con¬ 
sidered  in  fixing  the  rates  for  that 
Indiana  city. 

The  utility  company  appealed  to  the 
federal  District  Court,  where  the  com¬ 
mission  was  upheld,  the  company  then 
carrying  its  case  to  the  Supreme  Court 
(Electrical  World,  October  22,  page 
550;  October  29,  page  584,  and  Decem¬ 
ber  17,  page  807). 

In  upholding  the  decision  of  the 
District  Court  the  higher  court  main¬ 
tained  that  the  method  of  fixing  the 
value  of  the  property  was  not  in 
conflict  with  either  the  provisions  of 
the  state  statute  or  the  Fourteenth 
Amendment  to  the  Constitution,  as  con¬ 
tended  by  the  company,  nor  was  it  able 
to  conclude  that  a  7  per  cent  rate  of 
return,  under  the  facts  disclosed,  is  so 
low  as  to  be  confiscatory,  as  claimed 
by  the  company. 


Notwithstanding  executive  betrayals, 
lawlessness  and  the  growing  contempt 
for  the  law,  standards  of  human  conduct 
and  the  code  of  business  ethics  are 
slowly  but  steadily  growing  higher  and 
higher.  The  best  that  any  one  of  us 
can  hope  to  accomplish  is  to  see  that 
our  present  policies  and  practices  con¬ 
form  to  the  constantly  improving 
standards  of  our  day. 

JOHN  E.  ZIMMERMANN, 
President 

United  Gas  Improvement  Company 

Mr.  Zimmermann  addres$«d  his  em-  ~1 
ployees’  association  last  week  and  I 
advocated  strengthening  of  state  com-  I 
mission  powers  rather  than  the  intro-  I 
duction  of  federal  control.  J 


board  of  trustees  of  the  E.E.I.  it  is  not 
expected  that  any  obstacle  will  arise. 

Informal  confirmation  has  been  made 
of  the  probabilities  that:  The  new  insti¬ 
tute  will  carry  on  the  engineering  and 
sales  committee  work  now  undertaken 
by  N.E.L.A.,  but  possibly  in  consider¬ 
ably  altered  form;  co-operative  activi¬ 
ties  with  other  associations  and  bodies 
will  at  least  partially  be  maintained; 
any  applicant  for  membership  who  can 
demonstrate  eligibility  under  the  terms 
of  the  constitution  will  be  acceptable  to 
the  new  body,  and  the  present  N.E.L.A. 
organization  will  continue  until  the  new 
E.E.I.  becomes  a  functioning  entity. 
April  1  will  probably  see  the  E.E.I. 
under  way. 

T 

British  Appliance  Rental 
Completes  Five-Year  Trial 


E.E.I.-N.E.LA.  Chanse 
Approaches  Action  Stage 

Following  announcement  last  week  of 
the  newly  organized  Edison  Electric 
Institute,  designed  to  replace  the  Na¬ 
tional  Electric  Light  Association  as  the 
national  body  representing  the  united 
electric  light  and  power  industry  upon 
a  new-  standard  of  enforceable  ethics 
and  conduct,  steps  were  taken  to  initiate 
the  disbanding  of  N.E.L.A.  Action  to 
closely  formulate  thinking  on  the  part 
of  those  sponsoring  the  new  organiza¬ 
tion  so  that  clearer  definition  of  its  ac¬ 
tivities  might  be  developed  was  taken. 

A  meeting  of  the  executive  committee 
of  N.E.L.A.  for  probable  action  to  call 
a  special  meeting  of  the  membership  to 
take  necessary  steps  toward  disbanding 
has  been  called  for  late  this  month.  As 
about  85  per  cent  of  the  financial  sup¬ 
port  of  N.E.L.A.  is  represented  by  the 


Rental  of  appliances  was  begun  in 
Epsom,  England,  in  1927  and  has  been 
continued  to  date.  A  recent  report  by 
H.  W.  Watts  gives  a  detailed  statement 
of  results  for  the  year  ended  September 
30,  1932. 

Using  the  normal  exchange  ratio, 
the  results  are  as  follows  in  round 
numbers :  Total  income,  including  rentals 
and  revenue,  was  $37,000 ;  kilowatt-hours 
used,  1,344,000;  average  price  per 
kilowatt-hour,  2.72  cents.  Total  cost 
of  repairs  on  the  appliances,  many  of 
which  had  been  in  service  since  1927, 
was  $3,120,  equivalent  to  2.3  mills  per 
kilowatt-hour  used.  Average  revenue 
per  consumer  was  $60,  the  average 
repair  bill  per  consumer  was  $5  and 
the  average  use  per  consumer  was 
2,211  kw.-hr.  The  total  connected  load 
was  5,046  kw.  About  75  per  cent  of  the 
repairs  on  irons  was  necessitated  by 
cord  failures.  All  the  repairs  on 
radiators,  wash  boilers  and  water  heat¬ 
ers  were  necessitated  by  element  fail- 
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ures.  The  greatest  repair  expense  in 
this  scheme  resulted  from  installations 
of  electric  cookers. 

In  one  particular  area  132  houses 
and  flats  had  1,491  kw.  installed,  giving 
a  total  revenue  for  the  year  ended 
September  30  of  $7,400  for  283,605 
kw.-hr.  The  total  cost  of  repairs  was 


$940  in  1932,  as  against  $355  in  1929, 
on  this  installation,  showing  the  effect 
of  wear  and  tear,  but  from  1929  to 
1931  the  revenue  increased  at  a  greater 
rate  and  amounted  to  $2,000  despite  a 
decrease  in  rate  of  about  50  per  cent. 
The  charge  on  appliances  is  10  per 
cent  on  installed  cost.  - 


T 

Electrical  Manufacturers  Urge  Co-operation 


Meetings  of  the  National  Elec¬ 
trical  Manufacturers’  Association 
were  held  in  New  York  January  16-17. 
About  200  representatives  were  present 
at  the  committee  meetings  and  at  the 
banquet  on  Tuesday  night.  The  gen¬ 
eral  reaction  to  the  business  situation 
was  to  the  effect  that  sales  are  at  a  low 
ebb,  with  some  pick-up  in  industrial 
sales  and  an  increase  in  negotiations  for 
sales  in  the  utility  field.  Several  new 
developments  in  equipment  and  an  in¬ 
creased  use  of  standardization  of  pres¬ 
ent  apparatus  drew  the  attention  of  com¬ 
mittees. 

At  the  banquet  addresses  were  given 
by  J.  S.  Tritle  and  H.  P.  Liversidge. 
In  his  presidential  address  Mr.  Tritle 
said  he  felt  confident  that  the  electrical 
industry  could  and  should  take  the  lead 
in  bringing  about  business  recovery.  He 
called  for  vigorous  and  co-operative 
effort  and  said  N.E.M.A.  was  the 
forum  in  which  to  work  out  the  plans 
and  methods  for  recovery.  It  is  con¬ 
tinuing  its  work  on  standardization, 
guidance  against  injurious  legislation 
and  compilation  of  control  statistics,  but 
it  must  add  a  greater  amount  of  com¬ 
mercial  work,  for  the  final  purpose  of 
the  industry  is  to  get  a  greater  use  of 
electric  products  and  services.  There 
is  no  evidence  of  a  saturation  in  the 
markets,  fear  of  the  machine  age  should 
be  removed,  our  real  and  tangible  assets 
are  unimpaired  and  the  industry  needs 
no  survey  of  power  sources.  What  is 
needed  is  a  survey  of  the  wants  of  the 
people  and  action  to  supply  them.  The 
electrical  industry  can  take  the  lead  in 
raising  living  standards  and  will  profit 
by  doing  this.  The  future  of  N.E.M.A. 
lies  in  the  marketplace,  in  the  opinion 
of  Mr.  Tritle.  Current  problems  are 
many,  but  all  these  can  be  solved  by 
co-operative  action. 

Liversidge  cites  results 

In  his  address  H.  P.  Liversidge  dis¬ 
claimed  any  particular  knowledge  of 
manufacturing  and  focussed  his  atten¬ 
tion  on  distribution  or  sales.  In  his 
opinion  a  definite  co-operative  industry 
front  should  be  had  to  focus  sales  on  the 
ultimate  consumer.  He  stated  many  in- 
«lustry  plans  start  with  great  pressure 
and  much  money,  but  all  this  is  dis¬ 
seminated  and  becomes  ineffective  before 
it  reaches  the  ultimate  consumer  in  the 


marketplace.  He  stressed  the  necessity 
of  a  collective  and  mass  approach  to  the 
markets  and  said  selfish  interests  of  a 
group  or  an  individual  should  be  sub¬ 
merged.  In  his  opinion  costs  were  too 
great  for  any  group  or  any  individual 
enterprise  to  attempt  sales  independently 
of  the  rest  of  the  industry. 

Mr.  Liversidge  said  that  in  this  par¬ 
ticular  period  a  large  market  e.xisted 
in  the  homes  and  that  all  electrical 
manufacturers,  utilities,  jobbers,  deal¬ 
ers  and  contractors  should  make  a  united 
and  vigorous  effort  to  sell  the  domestic 
market.  Last  year  refrigerator  sales  on 
a  national  basis  decreased  about  40  per 
cent  over  1931,  yet  in  the  Philadelphia 
territory  sales  increased  1  per  cent  in 
dollar  totals  and  7,5  per  cent  in  number 
of  units.  This  was  accomplished  by  the 
use  of  collective  and  mass  action  in  the 
markets  under  a  well-conceived  plan  and 
with  intelligent  direction.  Sales  of  cur¬ 
rent-consuming  devices  benefit  all 
groups  and  all  individuals  and  these 
sales  can  be  made  now  if  all  groups  will 
work  together  to  get  mass  action  in  sales 
focussed  on  the  ultimate  consumers. 
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Detroit  Edison  Company 
Reports  for  1932 

(Year  Ponded  r>eeember  31) 

KarniiiKH 

Oros.s  earnings:  $44,070,031;  10.4%  be¬ 
low  1931. 

Net  earnings:  $12,926,661;  25.6%  below 
1931. 

Operating  ratio:  71,  against  65  in  1931. 
Depreciation  allowance:  $5,500,000; 

12.5%  of  gross  earnings,  1.9%  of  plant 
investment. 

Times  prior  charges  earned  :  2.1  ;  in  1931, 
3.0. 

Net  balance  per  share  of  common:  $5.21, 
against  $7.80  in  1931. 

Dividends  deciared :  on  common, 

$8,850,876;  $10,151,199  in  1931. 


Energy  output :  1,851,223,900  kw.-hr.  — 14.7 

Maximum  load:  420,300  kw . — 12.0 

Average  use  per  customer :  3,500  kw.-hr. 
as  compared  with  3,980  in  1931. 

Compared 
with  1931, 

nalanee  Sheet  Per  Cent 

Total  assets:  $319,469,249 .  -fl.3 

Funded  debt:  $134,000,000  .  -f3.5 

Capitalization:  $261,910,509....  -fl.9 

Total  surpluses  plus  reserves:  $49,212,240. 
Negligible  change. 

Ratio  current  assets  to  current  liabili¬ 
ties:  5.6;  in  1931,  6.1. 

Price  range  of  common.  $122  to  $54  in 
1932.  Current  price  of  $69  is  13.3  times 
1932  earnings. 


Technocracy  Assailed 
by  Ensineerins  Council 

At  the  annual  meeting  of  the  American 
Engineering  Council  in  Washington  last 
week  a  resolution  was  adopted  which 
concluded  that  “Contrary  to  the  pro¬ 
nouncements  of  technocracy,  applied 
science  holds  the  promise  of  better 
things  to  come  in  a  society  which  fear¬ 
lessly  and  intelligently  meets  its  prob¬ 
lems.  It  is  the  considered  opinion  of 
the  American  Engineering  Council  that 
our  present  economic  structure  contains 
within  itself  the  possibilities  of  pro¬ 
gressive  improvement  and  of  the  attain¬ 
ment  of  higher  standards  of  living.” 

The  council  also  passed  a  resolution 
praising  the  service  of  President 
Hoover,  who  was  the  council’s  first 
president.  An  elaborate  study  was  re- 
lea.sed,  as  a  progress  report  without  in¬ 
dorsement,  of  the  causes  of  the  depres¬ 
sion  and  of  24  plans  for  business  stabili¬ 
zation. 

T 

Dry  Goods  Retailers  Hear 
Utility  Man  on  Co-operation 

“Recent  disagreements  have  taught  us 
utility  men  a  lesson,”  W.  R.  Putnam 
of  Electric  Bond  &  Share  Company 
told  a  divisional  meeting  of  the  National 
Retail  Dry  Goods  Association  in  New 
York  this  week.  “In  the  future  we  will 
not  be  so  dogmatic  in  our  handling  of 
trade  problems.  The  constantly  de¬ 
creasing  utilities’  share  of  total  appli¬ 
ance  sales  has  shown  us  that  we  are  not 
required  to  do  a  large  portion  of  the 
appliance  selling.  We  recognize  the 
great  assistance  your  stores  are  ren¬ 
dering  through  apppliance  sales.  We 
are  no  longer  concerned  as  to  who 
makes  appliance  sales  so  long  as  our 
customers  purchase  quality  appliances 
in  a  constantly  increasing  volume.” 

Mr.  Putnam  offered  five  suggestions 
as  to  ways  in  which  the  department 
store  might  aid  in  co-operating  with 
utilities.  These  were,  briefly,  increas¬ 
ing  the  amount  and  variety  of  appliance 
sales,  recognizing  that  under  attacks 
the  utility  is  hampered  in  rendering 
good  service  and  that  only  with  good 
service  can  customers  be  satisfied  with 
appliances  purchased;  acquiring  a  thor¬ 
ough  understanding  of  appliance  oper¬ 
ating  costs  so  that  the  size  of  energy 
bills  will  not  lead  to  disappointed  cus¬ 
tomers,  aiding  in  spreading  the  idea  of 
full  utilization  of  appliances  and  serv¬ 
ice,  and  frank  discussions  with  utility 
executives  to  reach  better  understand¬ 
ings  and  fuller  co-operation, 

Dameron  suggests  approach 

“I  would  not  have  you  believe  that 
the  development  of  the  electrical  appli¬ 
ance  market  for  department  stores  is  an 
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easy  path  to  riches,”  Kenneth  Danieron, 
executive  secretary  of  the  Electrical 
Merchandising  Joint  Committee,  warned 
his  audience  at  this  meeting.  “Indeed, 
the  road  to  net  profits  in  electrical  ap¬ 
pliances  is  beset  by  many  difficulties. 
It  calls  for  changes — a  new'  attitude — a 
new  technique — and  a  willingness  to  de¬ 
part  from  tradition.” 

Mr.  Dameron  enumerated  nine  essen¬ 
tials  to  profitable  development,  briefly, 
to  this  effect:  (1)  Specialty  selling  as 
to  departments,  personnel  and  approach ; 
(2)  continuous  sales  promotion;  (3) 
proper  balance  of  inside  and  outside 
selling;  (4)  alignment  of  all  interested 
industry  forces  for  co-ordinated  selling 
effort;  (5)  better  contractual  relation¬ 
ships  with  manufacturers;  (6)  recogni¬ 
tion  of  the  necessity  for  servicing  sales 
and  insuring  satisfaction;  {7)  new 
methods  of  financing  customers;  (8) 
new  market  psychology  to  be  met;  (9) 
new  sales  technique  needed  to  develop 
the  less  readily  reached  portions  of  the 
potential  market. 

T 

120,000-Hp.  Swiss  Project 
Completed  in  First  Stage 


Receivers  Picked  by  Insull 
Charged  at  Chicago  Hearing 

At  a  federal  bankruptcy  hearing  held  in 
Chicago,  Samuel  A.  Ettelson,  formerly 
corporation  counsel  of  Chicago,  charged 
that  Samuel  Insull  himself  and  a  group 
of  bankers  had  joined  in  a  scheme  to 
name  as  receivers  and  attorneys  for  in¬ 
solvent  Insull  companies  men  known  to 
be  friendly  to  Mr.  Insull.  The  occasion 
was  a  hearing  crowded  with  investors 
l)efore  Referee  Garfield  Charles. 

As  the  storm  center  Mr.  Calvin 
Fentress  stated  that  he  was  not  seeking 
the  trusteeship,  but  would  accept  it  if  it 
was  offered  to  him,  denying  any  busi¬ 
ness  connection  with  Mr.  Insull,  al¬ 
though  admitting  that  he  knew  him 
slightly.  At  an  investors’  meeting 
which  followed  Mr.  Fentress  was  elected 
trustee,  but  was  immediately  disquali¬ 
fied  by  the  referee  on  the  grounds  of 
Mr.  Ettelson’s  charges  and  because  the 
attorneys  who  proposed  his  name  had 
violated  legal  canons  by  soliciting  the 
business  of  investors  in  the  bankrupt 
Insull  investment  company. 

Samuel  Insull,  according  to  recent 
but  somewhat  conflicting  reports,  has 
asked  to  be  made  a  citizen  of  Greece. 
Permission  for  him  to  continue  resi¬ 
dence  there  is  said  to  have  been  made 
contingent  upon  naturalization. 

T 

Pennsylvania  Electrification 

Electric  train  service  over  the  Pennsyl¬ 
vania  Railroad  between  New  York  and 
Philadelphia  began  January  16. 
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After  eight  years  of  effort,  sustained  as  50  kv.  through  underground  tunnels  and 
far  as  climatic  conditions  would  permit,  overhead  lines.  This  is  again  stepped 
the  completion  of  the  Aare  River  de-  up  to  150  kv.  for  further  transmission 
velopment  in  Switzerland  has  been  to  distribution  areas, 
achieved.  The  project  involved  the  This  project  is  part  of  a  compre- 
formation  of  two  large  storage  lakes,  hensive  national  scheme  conceived  in 
one  with  a  storage  capacity  of  24,200,-  1924  and  allowance  has  been  made  for 
000,000  gal.  and  the  other  with  a  the  erection  of  another  power  house  at 
capacity  of  2,860,000,000  gal.  Tunnels  Innertkirchen-  with  a  capacity  of  160,- 
connect  the  successive  falls  of  water  to  000  hp.  This  plant  would  use  the  same 
the  120,000-hp.  Handeck  power  house,  water  that  passes  through  the  turbines 
which  may  be  expanded  to  accommo-  at  Handeck  so  that  the  need  for  further 
(late  another  30,000-hp.  unit.  Energy  dam  construction  would  be  virtually 
generated  at  11  kv.  is  transmitted  at  minimized. 


Widf  World 


Lake  Grimsel,  part  of  the  120,000-hp.  Handeck  project 


Time  for  Hard-Boiled  Thinking 


Confronted  with  the  all-but-certain 
knowledse  that  despite  the  most  con¬ 
scientious  of  efforts  the  national  budget 
cannot  be  balanced  this  year,  in  the 
common  meaning  of  the  word,  fantastic 
evasions  are  being  evolved  for  the 
solution  of  this  difficulty  just  as  they  have 
been  developed  for  each  successive  one 
that  has  come  along  in  the  harrowing 
months  just  past.  Extraordinary  budgets 
that  may  be  extraordinary,  but  are  cer¬ 
tainly  not  budgets,  are  proposed,  as  are 
plans  to  budget  over  a  period  or  years; 
each  is  designed  to  avoid  insistent  facts. 
So  far  there  has  been  no  apparent  desire 
on  the  part  of  legislators  to  make  any 
economies  that  will  throw  a  large  number 
of  office  holders  out  of  work  or  defeat  the 
veterans'  racket,  but  how  else  to  reduce 
governmental  expenditures  is  a  problem 
beyond  computation.  BECAUSE  THE 
BUDGET  CANNOT  BE  BALANCED 
IS  NO  REASON  FOR  FAILING  TO 
MAKE  AS  CLOSE  AN  APPROXI¬ 
MATION  AS  POSSIBLE. 

That  genuine  American  paradox  of 
uneasy  easy  money  gains  added  impor¬ 
tance  day  by  day.  Recent  estimates 
place  hoarding  at  about  $30,000,000 
under  what  it  was  a  year  ago. 


But  the  ease  with  which  funds  may  be 
obtained  to  rescue  perishing  enterprises 
and  finance  public  works  is  adding  little 
to  essential  stability.  This  new  era 
requires  hard-boiled  thinking.  It  is  a 
time  when  sentiment  must  be  subjugated 
to  economic  and  technical  probabilities. 
Saving  the  railroads  and  staving  off 
receiverships,  for  example,  is  excellent 
sentiment,  but  if  the  carriers  have  outlived 
an  economic  era  it  is  no  use  whatever  to 

Rour  good  credit  after  bad  business. 

•  THE  DOLLAR  IS  UNLIKELY  TO 
GO  BACK  TO  ITS  1926-1929  VALUE 
FOR  YEARS  TO  COME  IT  IS  FOLLY 
TO  AHEMPT  TO  STABILIZE  DEBTS 
IN  THOSE  TERMS.  The  debts  must 
some  day  be  paid  or  absorbed. 

The  new  year  starts  off  under  the  spell 
of  the  holiday  hiatus;  trade  volumes  show 
no  appreciable  strength;  prices  are 
deplorably  weak,  with  commodity  aver¬ 
ages  at  the  lowest  levels  for  the  depression 
period.  Industrial  activity  as  measured 
by  the  "Electrical  World"  index  of 
energy  use  by  specific  industries  shows 
a  level  for  December  about  9  per  cent 
below  November,  but  with  a  lower 
decrease  from  fall  levels  than  has  been 
shown  in  recent  years. 
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Coming  Meetings 


American  Inetitnte  of  Electrical  Enffl- 
neera — Winter  convention.  New  York, 
Jan.  23-27.  H.  H.  Henline,  33  West 
39th  Street,  New  York. 

Conference  on  Economics  of  Applied 
Lirhtinc — Cleveland,  Ohio,  Feb.  8-9. 
J.  M.  Ketch,  Case  School  of  Applied 
Science,  Cleveland. 

Oreat  Lakes  Division,  N.E.L.A. — Fifth 
annual  sales  conference,  Chicago,  Feb. 
16-17.  T.  C.  Polk,  20  No.  Wacker 
Drive,  Chicago. 

National  Accounting  Section,  N.E.L.A. — 
Committee  meetings.  Chicago,  Feb. 
20-21.  A.  J.  Marshall,  420  Lexington 
Ave.,  New  York. 

New  England  Division,  N.E.Ij.A. — Engi¬ 
neering  Section,  Boston,  Mass.,  March 
2-3.  O.  A.  Bursiel,  20  Providence  St., 
Boston. 

Oklahoma  Utilities  Association  —  Okla¬ 
homa  City,  Okla.,  March  7-8.  E.  F. 
McKay,  1020  Petroleum  Bldg.,  Okla¬ 
homa  City,  Okla. 

National  Sales  Section,  N.E.1,.A. — Com¬ 
mittee  meetings,  Chicago,  March  21- 
23.  A.  J.  Marshall,  420  Lexington 
Ave.,  New  York. 


A  I  n  .  Ci’ll  n*  i  J  untair  to  put  into 

/M<rOn  Kate  Mill  Uisputed  effect  another  reduction  after  the  cora- 

Despitc  Compromise  Offers  had  reduc^  rates  last  August.  He 

^  spent  considerable  time  defending  the 

A  resolution  adopted  by  the  Akron,  company’s  management  contracts,  which 
Ohio,  City  Council  after  a  tedious  de-  were  attacked  at  earlier  sessions  by 
bate,  seeking  application  to  the  Recon-  Frank  Sullivan,  counsel  for  the  peti- 
struction  Finance  Corporation  and  tioners. 

private  interests  for  funds  to  purchase  Vice-President  Powell  of  the  Barstow 
or  erect  a  municipal  light  plant  has  company  explained  in  detail  the  work 
been  returned  unsigned  by  Mayor  C.  in  which  his  company  engaged,  justify- 
Nelson  Sparks,  who  termed  it  “merely  ing  its  management  fee.  Before  closirig 
a  gesture.”  In  the  meantime  city  offi¬ 
cials  and  the  Ohio  Edison  Company, 
which  serves  the  city,  are  deadlocked 
on  new  franchise  terms  since  the  arbi¬ 
tration  plan  proposed  by  the  Mayor 
was  rejected  by  the  utility  (Electrical 
World,  December  17,  page  806). 

The  “last  word”  of  the  company  is  a 
reduction  of  5  per  cent  to  domestic  con¬ 
sumers  and  13  per  cent  to  commercial 
consumers,  plus  maintenance  of  the 
present  street-lighting  system  in  1933 
for  $180,000,  all  the  money  the  city 
will  have  available  for  that  purpose. 

The  contract  rate  in  1932  was  $257,000. 

No  member  of  the  Council  is  satisfied 
with  the  rates  the  company  proposes, 

Leslie  S.  Miller,  chairman  of  the  Coun¬ 
cil  utilities  committee,  has  stated,  add¬ 
ing,  “there  is  no  means  for  obtaining 
further  reductions  unless  we  go  to  the 
state  utilities  commission,  and  that 
should  be  avoided,  if  at  all  possible.” 

The  company  has  indicated  to  him,  he 
said,  that  it  will  withdraw  its  new 
street-lighting  proposal  if  there  is  any 
indication  that  the  franchise  will  be 
taken  to  the  voters  on  a  referendum. 
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New  Jersey  Commission  Replying  by  a  counter-proposal,  the 

AID  J  D  Potomac  Electric  Power  Company  has 

/asks  DrOdder  rowers  offered  to  compromise  with  the  com- 

r»  Ml  u  1  J  u  Ci.  i.  r»  J  mission  in  its  litigation  so  as  to  fix 

Power  Will  be  asked  by  the  State  Board  ,  ,  7  *u-  i....* 

r  TD  1.1-  TT4.1-4.  n  ^  '  r  XT  a  rate  reduction  for  this  year  aliout 

of  Public  Utility  Commissioners  of  New  ,  ,,  ,  . 

T  *.1.1.  •  1  •  1  *.•  half  way  between  the  reduction  that 

Jersey  at  the  commg  lepslat.ve  ses-  ^  ^  ^ 

Sion  to  prevent  foreign  holding  com-  ,  ,  ,,  ,  j  *.•  j... 

,  .  ,  *.1.  L  J  1.  decree  and  the  greater  reduction  under 
panics,  over  which  the  board  now  has  ,  i- 1-  i 

•  •  J-  r  a  11-  at.  the  commission  s  new  sliding  scale, 

no  jurisdiction,  from  controlling  the  ** 

activities  of  operating  utilities  in  a  Y 

manner  to  the  detriment  of  the  public  c.  o  VV/  i  .  .  k  A 

good.  The  annual  report  to  be  sub-  btonc  &  WcDStcr  tO  M0nagC 

mitted  to  the  Governor,  in  which  this  Consolidated  Electric  &  Gas 
recommendation  is  made,  states  that 

“during  the  past  year  it  has  become  At  a  recent  meeting  of  directors  of  the 
necessary  for  the  board  to  render  un-  Consolidated  Electric  &  Gas  Company 
usual  service  and  attention  to  the  affairs  a  contract  was  entered  into  under  which 
of  operating  companies  in  this  state  Stone  &  Webster,  Inc.,  will  immediately 
and  to  intervene  and  prevent  practices  assume  the  supervision  of  the  coni- 
that  might  otherwise  disable  operating  pany’s  business  and  the  operation  of  all 
companies  from  carrying  on  their  busi-  its  subsidiaries  with  the  exception  of 
^  .  .  .  ,  ness  of  rendering  adequate  and  efficient  the  Seattle  Gas  Company.  The  subsidi- 

5t.  v^harles  Council  ^^tters  INew  Plan  service  to  the  public.  aries  covered  by  the  agreement  had  con- 

Voters  of  the  city  having  rejected  a  “As  a  result  of  these  investigations  solidated  gross  earnings  of  $21,0(X),000 
$3(X),(XX)  bond  issue  to  finance  a  munici-  by  the  board,”  the  report  continues,  for  the  twelve  months  ended  September 
pal  light  and  power  plant  (Electrical  “some  conditions  have  developed  which,  30,  1932,  and  include  substantially  the 
World,  January  14,  page  56),  the  St.  in  the  judgment  of  the  board,  require  properties  which  constituted  the  Cen- 
Charles,  Mo.,  City  (Council  has  referred  specific  legislation  to  prevent  foreign  tral  Public  Service  Corporation  until 
to  a  special  committee  for  consideration  holding  companies  from  controlling  the  its  recent  reorganization  (Electricai 
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World,  December  31,  page  868).  The 
Pacific  Northwest  Public  Service  and 
its  subsidiaries  are  not  involved,  as  they 
are  not  included  in  the  Consolidated 
group. 

Col.  Albert  E.  Peirce  has  resigned  as 
chairman  of  the  board  of  the  Consoli¬ 
dated  Electric  &  Gas  Company,  but  will 
continue  as  chairman  of  the  board  of 
the  Central  Public  Utility  Corporation. 
The  readjustment  plan  for  Central  Pub¬ 
lic  Service  contemplates  the  exchange 
of  more  than  $73,000,000  of  debt  securi¬ 
ties  and  more  than  2,500,000  shares  of 
preferred  and  class  A  stock  for  securi¬ 
ties  in  Consolidated  Electric  &  Gas  and 
Central  Public  Utility,  which  have  ac¬ 
quired  the  assets  of  the  older  company. 
The  arrangement  with  Stone  &  Webster 
does  not  involve  acquisition  of  an  inter¬ 
est  in  the  group. 

T 

Commonwealth  &  Southern 
Subsidiaries  Retire  Stocks 

Through  a  series  of  operating  company 
security  retirements  Commonwealth  & 
Southern  Corporation  has  completed 
several  steps  in  a  program  designed  to 
simplify  the  capital  structure  of  its  sub¬ 
sidiaries.  Second  preferred  stock  issues 
of  the  Georgia  Power,  Gulf  Power, 
Mississippi  Power  and  South  Carolina 
Power  Companies,  all  the  authorized 
and  outstanding  amounts  of  which  were 
owned  by  Commonwealth  &  Southern, 
were  retired  during  December  of  last 
year,  thus  increasing  the  equity  value 
of  the  common  stocks  of  those  or¬ 
ganizations.  Also,  inasmuch  as  such 
second  preferred  issues  were  convertible 
into  the  first  preferred  under  certain 
conditions,  such  retirement  improves 
the  investment  position  of  the  outstand¬ 
ing  first  preferreds,  most  of  which  are 
owned  by  customers  in  the  territories 
served. 

In  addition  to  the  retirements  above 
noted,  100,000  shares  of  Georgia  Power 
first  preferred,  5,000  shares  of  Missis¬ 
sippi  Power  first  preferred  and  certain 
intercompany  floating  debt  have  been 
retired.  In  the  case  of  South  Carolina 
Power  this  debt  retirement  amounted  to 
$2,700,000,  in  the  case  of  Mississippi 
Power  to  $1,800,000, 

The  result  of  these  retirements  is  a 
corresponding  increase  in  the  invest¬ 
ment  of  Commonwealth  &  Southern  in 
the  common  stock  of  such  subsidiaries. 

T 

Court  Upholds  Commission 
in  Un  ion-Laclede  Suit 

Sustaining  the  ruling  of  the  Missouri 
Public  Service  Commission,  Judge 
W.  S,  Stillwell  in  the  Cole  County  Cir¬ 
cuit  Court  has  denied  authority  to  the 
Union  Electric  Light  &  Power  Company 
to  acquire  and  hold  3,333  voting  trust 


Utility  Stocks  Active 


1927  1928  1929  1930  1931  1932  Join.  Feb.  Mar.  Apr.  Moy  June 

1933 


Utilities  as  a  group  were  fairly  active  during  the  past  week,  advances  being 
recorded  for  many  leaders  in  this  class.  The  “Electrical  World”  index  was 
29.3,  as  compared  with  28.7  for  the  preceding  week. 


certificates  of  the  Laclede  Power  & 
Light  Company  of  St.  Louis.  The 
commission  held  that  it  would  be  detri¬ 
mental  to  the  interest  of  the  general 
public  to  permit  the  Union  Electric  to 
hold  certificates  controlling  26  per  cent 
of  the  common  stock  of  a  competing 
company  and  the  Union  Electric  ap¬ 
pealed  from  the  ruling  (Electricav. 
World,  December  31,  page  868).  This 
judgment  of  the  Circuit  Court  will  be 
carried  to  the  Supreme  Court  by  the 
company. 

With  the  purpose  of  ascertaining 
whether  or  not  the  public  interest  is 
affected  by  the  proposed  admission  of 
the  Union  Electric  Light  &  Power 
Company  to  a  voice  in  the  affairs  of 
the  Laclede  Power  &  Light  Company, 
the  State  of  Missouri  recently  applied 
for  leave  in  the  Circuit  Court  to  inter¬ 
vene  in  the  suit. 

T 

Action  on  Detroit  Rates 
Delayed  by  Commission 

Disregarding  the  charges  made  by  one 
of  its  members.  Commissioner  Edward 
T.  Fitzgerald,  that  the  Michigan  Public 
Utilities  Commission  is  “passing  the 
buck”  in  not  ordering  a  reduction  at 
once  in  the  rates  of  the  Detroit  Edison 
Company,  a  majority  of  the  members 
voted  recently  to  delay  action  until 
the  utility’s  books  can  be  examined. 
Maintaining  that  Alex  Dow,  president 
of  the  Edison  company,  admitted  on  the 
stand  that  certain  industrial  rates  can 
be  cut  at  least  10  per  cent.  Commissioner 
Fitzgerald  asserted  that  it  is  the  duty 
of  the  commission  to  order  such  a  cut 
at  once  and  not  leave  the  admittedly 


T 

high  rates  in  effect  while  a  long  routine 
procedure  is  under  way  (Electrical 
World,  November  12,  page  644,  and 
December  3,  page  742).  The  slash, 
affecting  approximately  85,000  com¬ 
mercial  customers,  including  stores, 
apartment  houses,  hotels  and  small  in¬ 
dustries,  would  cut  the  company’s  in¬ 
come  about  $1,500,000.  Under  the  com¬ 
mission’s  action,  ordered  by  a  vote  of 
3  to  1,  auditors  will  be  sent  immediately 
to  Detroit  to  check  the  commercial  rate 
schedules. 

In  commenting  on  the  situation  Mr, 
Fitzgerald  said:  “I  am  opposed  to  the 
examination  of  the  company’s  books  be¬ 
cause  it  smacks  of  passing  the  buck.  It 
will  prove  nothing  and  make  for  noth¬ 
ing  and  delay  settlement  of  a  con¬ 
troversy  that  has  dragged  on  for  nearly 
10  months,  and  which,  if  not  properly 
disposed  of  now,  is  certain  to  continue 
indefinitely.  .  .  .  While  I  am  opposed  to 
unnecessary  audits  and  appraisals  be¬ 
cause  of  the  delay  and  expense  which 
they  involve,  it  would  appear  that  there 
is  no  other  way  of  determining  the 
points  at  issue  without  such  a  procedure. 
No  appraisal  of  the  company’s  property 
has  been  made  for  17  years.  The  value 
of  the  Edison  Company  for  rate-making 
purposes  is  estimated  to  be  from  five 
to  seven  times  greater  than  the  value 
fixed  17  years  ago.  In  view  of  this 
fact,  and  the  fact  that  President  Dow 
admitted  there  are  inequalities  affecting 
approximately  85,000  customers  in  an 
amount  of  approximately  $1,500,000,  I 
believe  the  commercial  rates  should  be 
reduced  approximately  10  per  cent  at 
once  and  an  audit  and  appraisal  ordered 
to  form  a  basis  for  a  thorough  rate 
revision.  .  .  ” 
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Further  Rise  in  Output 


Jan.  Feb.  Mar.  Apr.  May  June  July  Aug.  Sept.  Oct.  Nov.  Dec. 


Electrical  energy  production  in  central 
stations  during  the  week  ended  January 
14,  the  first  full  working  week  in  the 
new  year,  rose  2  per  cent  over  the 
last  preceding  figure  to  1,495,116,000 
kw.-hr.  The  deficiency  compared  with 
the  corresponding  week  a  year  ago  is 
again  6.7  per  cent,  the  same  as  in  the 
week  of  December  17  and  somewhat 
greater  than  the  average  for  the  three 
weeks  affected  by  the  holidays.  With 
these  exceptions  the  disparity  remains 
smaller  than  at  any  time  since  last 
February, 

In  the  Atlantic  seaboard  and  Central 
industrial  regions  the  difference  is 
larger  than  it  has  been  recently  but 


smaller  than  in  late  November  and  early 
December.  On  the  Pacific  coast  it  is 
the  smallest  since  last  March. 


Week/y  Output,  Millions  of  Kw.-Hr. 


Week  Ended 

1933 

1932 

1931 

1930 

January  14 . 

1,495 

1,602 

1,717 

1,834 

January  7 . 

1,461 

1,619 

1,714 

1,816 

(mg) 

(mi) 

(mo) 

(1929) 

December  31 ... . 

1,415 

1,524 

1,597 

1,680 

December  24. . . . 

1,554 

1,565 

1,617 

1,638 

December  17.... 

1,563 

1,676 

1,770 

1,860 

Per  Cent  Change  from  Previous  Year 


Region 

Week 
Ended 
Jan.  14 

3  Wks. 
Ended 
Jan.  7 

Week 
Ended 
Dec.  17 

Atlantic  Seaboard . 

.  —  5.1 

—  4.6 

—3.7 

New  England  alone . . 
Central  industrial . 

,  —  4.7 

—  3.8 

—5.6 

.  —10.4 

—  8.5 

—8.2 

Pacific  Coast . 

,  —  4.5 

—5.0 

—5.9 

United  States . . 

.  —  6.7 

—  5.9 

—6.7 

Census  Reports  56  per  Cent 
Drop  in  Machinery  Output 

Machinery  produced  in  1931  had  only 
44  per  cent  of  the  value  of  that  made 
in  1929,  it  appears  from  a  preliminary 
report  of  the  Census  of  Manufactures. 
Comparative  figures  are:  1931,  $2,860,- 
592,830;  1929,  $6,609,907,686.  The 

difference  in  quantity  produced  cannot 
be  stated,  though  the  decline  was  no 
doubt  less  severe,  since  there  was  a 
reduction  in  prices.  The  change  can 
be  inferred  from  those  items  for  which 
units  are  stated.  Thus  808,504  domestic 
refrigerators  with  cabinets  in  1931 
greatly  exceeded  the  597,520  of  1929, 
but  their  value  was  less,  $101,663,647 


ClaM 

Blowers,  exhaust  and  venti¬ 
lating  fans . 

Conveying  and  devator 

maonine^ . 

Cranes,  hoists  and  derricks 
Road-building  machinery. . 
E3ectrio  generators,  motors 

and  fans . 

Engines, tractors  and  water¬ 
wheels . 

Welding  equipment,  electric 
Domestic  electric  refriger¬ 
ators.  . 

Housdiold  dectric  sewing 

machines . 

Vacuum  cleaners . 

Washing  and  ironing  ma¬ 
chines . 


-Value  ($1,000)-^ 

Per 

Cent 

1931/ 

1931 

1929 

1929 

15,271 

25,243 

60.4 

22.109 

48,537 

45.5 

18,353 

57,840 

31.7 

27,214 

30,694 

88.7 

137,308 

285,974 

48.0 

146,808 

401,748 

36.6 

6,668 

10,739 

62.0 

101,664 

103,085 

98.6 

6,129 

16,482 

37.2 

23,840 

35,108 

67.8 

47,317 

79,011 

60.0 

against  $102,255,594.  Those  for  which 
value  was  reported,  but  not  the  number, 
are  excluded  from  this  comparison. 

The  table  lists  some  of  the  major 
items.  Road-building  machinery  and 
mechanical  household  appliances  de¬ 
clined  less  than  most  other  groups. 

T 

Ouster  Order  Issued 
by  Defiance  Council 

Removal  of  the  distribution  system  of 
the  Toledo  Edison  Company,  Cities 
Service  Company  subsidiary,  from  the 
streets  of  Defiance,  Ohio,  within  60 
days  after  expiration  of  present  rate 
contracts  has  been  ordered  by  the  City 
Council.  The  company  declares  it  has 
a  perpetual  franchise  in  Defiance,  ac¬ 
quired  as  successor  to  the  former 
Auglaize  Power  Company,  while  the 
city  contends  there  is  no  franchise  and 
that  the  company  is  operating  there  only 
by  virtue  of  rate  contracts  which  expire 
December  26,  1933,  for  domestic  light¬ 
ing  and  August  19,  1934,  for  street 
lights. 

The  power  CQmpany  is  expected  to 
seek  authority  in  court  to  continue  busi¬ 
ness  in  Defiance.  City  Council  plans  to 
follow  up  its  ouster  order  with  legisla¬ 
tion  for  a  municipal  plant.  Legislation 


for  a  competitive  municipal  plant  has 
been  defeated  on  referendum  twice  in 
the  past  decade. 

T 

Colorado  Commission  Asks 
Contract  and  Security  Control 

Assailing  contractual  and  financial  re¬ 
lations  between  operating  and  holding 
companies,  Colorado’s  Public  Utilities 
Commission  has  asked  the  Governor  to 
exercise  his  influence  with  the  Legisla¬ 
ture  which  meets  this  month  for  the 
enactment  of  a  law  “requiring  the 
operating  company  to  submit  to  this 
commission  for  approval  such  manage¬ 
ment  contracts  as  it  may  make  with  the 
holding  company. 

“It  has  been  rather  common  for  hold¬ 
ing  companies  to  make  so-called  man¬ 
agement  contracts  with  the  operating 
companies  which  they  completely  con¬ 
trol,”  the  report  states.  “Ordinarily,  an 
operating  company  can  be  trusted  to 
make  only  such  contracts  as  are  clearly 
for  its  best  interests.  However,  in  the 
case  of  these  so-called  management  con¬ 
tracts,  the  operating  company  which  is 
serving  the  public  does  not  deal  at  ami’s 
length  with  the  holding  company.” 

The  need  for  exercise  of  jurisdiction 
over  security  issues  was  held  to  lie 
"incomparably  greater”  than  when  the 
original  public  utility  act  was  passed. 

T 

Maryland  Commission  to  Ask 
Itemized  Appliance  Data 

Itemized  information  on  the  sale  of  ap¬ 
pliances  and  equipment  by  the  public 
utilities  of  Maryland  will  be  sought  by 
the  Public  Service  Commission  this 
year  in  an  effort  to  effect  closer  regula¬ 
tion  of  utility  activities.  The  electric 
and  gas  companies  are  being  asked  to 
furnish  the  data  because  of  a  number 
of  complaints  which  have  been  brought 
to  the  attention  of  the  commission  in 
regard  to  the  joint  operation  of  what  is 
alleged  to  be  both  a  monopoly  and  a 
competitive  business  (Electrical 
World,  October  29,  page  577). 

The  most  recent  of  the  complaints  was 
made  in  a  letter  sent  by  Edgar  J.  Daw¬ 
son,  president  of  the  Sterling  Electric 
Company  of  Cumberland,  who  stated 
that  a  certain  utility  company,  “by  mak¬ 
ing  large  trade-in  allowances,  cutting 
prices  and  giving  expensive  premiums, 
is  discriminating  in  favor  of  those  peo¬ 
ple  who  buy  from  it,  and  that  these 
losses  and  premiums  are  paid  for  by  the 
users  of  the  current  of  the  .  .  .  com¬ 
pany,  which  is  forced  to  charge  an  ex¬ 
cessive  rate.  ...  If  the  electrical  con¬ 
tractor-dealer  is  to  be  choked  and 
restrained  from  conducting  a  profitable 
business  he  cannot  function,  and  all 
electrical  merchandising  will  have  to  be 
done  by  light  and  power  companies.” 
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Heretofore  the  commission  has  en¬ 
forced  the  regulation  that  where  mer¬ 
chandising  and  operation  of  a  public 
utility  are  handled  by  the  same  company, 
losses  sustained  by  the  equipment  and 
accessories  sales  departments  may  not 
l)e  offset  by  revenue  from  the  sales 
of  current.  However,  only  an  account 
of  net  revenue  from  such  sales  de¬ 
partment,  as  part  of  the  report  of  the 
entire  organization,  was  required  in  the 
annual  reports.  In  the  future  the  com¬ 
panies  will  be  asked  to  submit  the 
amount  of  total  sales,  cost  of  goods  sold 
and  gross  profits.  On  the  expense  side 
must  be  itemized  the  salaries  and  wages 
paid,  delivery  expenses,  advertising, 
rent,  depreciation  and  other  expenses 
from  which  total  expenses  and  net 
profits  may  be  calculated.  While  the 
companies  have  been  forbidden  to  deduct 
merchandising  losses  from  current  sales 
revenue,  any  profits  made  might  be 
added  to  the  total  revenue,  it  was  stated 
at  the  commission  offices. 

T 

Time  Extended  to  Complete 
Flathead  Power  Project 

An  extension  of  one  year  for  complet¬ 
ing  the  first  units  of  its  Flathead  power 
project  in  Montana  has  been  granted  to 
the  Rocky  Mountain  Power  Company 
by  the  Federal  Power  Commission  in 
an  order  made  public  last  week.  The 
petition  was  granted  on  the  grounds  of 
adverse  economic  conditions  and  lack 
of  immediate  demand  for  power  in  the 
state  at  present.  Following  the  filing  of 
the  application  with  the  commission 
(Ei.ectrical  World,  July  9,  page  35) 
the  Office  of  Indian  Affairs  questioned 
the  right  of  the  commission  to  permit 
the  extension  without  approval  of  Secre¬ 
tary  of  the  Interior  Wilbur. 

The  advice  of  the  Secretary  was  in¬ 
vited  and  in  correspondence  with  the 
commission  he  said:  “In  view  of  all 
the  facts  and  circumstances,  it  would  be 
satifactory  to  me  for  you  to  grant  the 
extension  of  time  requested  by  the 
Rocky  Mountain  Power  Company  for  a 
period  of  one  year  upon  the  requirements 
that  the  company  meet  the  conditions  set 
forth  in  alternative  No.  1  and  Nos.  2 


and  3  appearing  in  the  memorandum 
from  the  Assistant  Commissioner  of  In¬ 
dian  Affairs.”  These  conditions  have 
to  do  with  the  payment  of  rentals  to 
the  Indians,  certain  claims  of  irrigation 
districts  for  power  and  the  placing  of 
the  project  on  a  sound  operating  basis. 

T 

Refri9erdtion  Bureau 
to  Continue  Its  Work 


Continuance  in  1933  of  the  nation-wide 
co-operative  program  for  the  promotion 
of  electric  refrigerator  sales,  success¬ 
fully  conducted  by  the  Electric  Refrig¬ 
eration  Bureau  since  its  formation  in 
1931,  has  been  announced  by  James  E. 
Davidson,  chairman  of  the  executive 
committee  of  the  bureau.  Stating  that 
the  work  will  be  carried  on  under  plans 
similar  to  those  in  operation  during  the 
past  two  years.  Mr.  Davidson  said: 

“The  work  in  several  directions  will 
he  strengthened  and  a  number  of  inno¬ 
vations  are  being  contemplated.  Details 
of  the  1933  campaign  will  be  announced 
as  soon  as  it  is  approved  by  the  execu¬ 
tive  committee.  The  most  important 
and  most  needed  work  for  the  bureau 
to  carry  on  during  this  year  is  to  in¬ 
crease  the  number  of  local  bureaus  and 
strengthen  local  co-operation  in  the 
towns  where  bureaus  already  exist.  In 
order  to  carry  out  our  plans  along  these 
lines  provision  has  been  made  for  in¬ 
creasing  the  activity  of  the  bureau’s 
staff  of  field  men  in  establishing  local 
contacts  for  the  furtherance  of  local  co¬ 
operative  effort. 

“While  no  program  of  national  adver¬ 
tising  is  contemplated  at  present,  plans 
for  an  extensive  advertising  campaign 
in  various  trade  magazines  have  been 
worked  out.” 


T 

New  York  Metal  Prices 


Jan.  10.  1933  Jan.  17.  >933 
Centa  par  Cents  per 
Pound  Pound 


Copper,  electrolytic . 

Lead.  Am.  &  S.  R.  price 

Antimony . 

Nickel  ingot . 

Zinc,  spot . 

Tin,  Straits . 

Aluminum.  99  per  cent. 


5.00 

5.00 

3.00 

3.00 

5.45 

5.70 

35.00 

35.00 

3.45 

3.75 

22.50 

22.40 

23.30 

23.30 

T 

Delinquent  Electrical  Accounts 


(National  Electrical  Credit  Association) 


Number  of  Accounts  Reported 


Division 

. - Decei 

1931 

Tiber - 

1932 

.  Per  Cent  /- 
Inc.  or  Dec. 

- Twelve  M 

1931 

[oaths - ^ 

1932 

Per  Cent 
Inc.  or  Dec 

New  York . 

226 

220 

—  2.7 

2,837 

2,692 

—  5.1 

Middle  &  Southern  Atlantic. . . 

127 

60 

—52.8 

1,392 

1,189 

—  14.6 

New  England . 

97 

64 

—34. 

1,119 

1,137 

+  1.6 

Central .... 

546 

342 

—37.4 

6,623 

5,083 

—23.3 

Total . 

996 

686 

—31.1 

11,971 

10,101 

—  15.6 

New  York . 

Total  .4mounts  Reported 

$24,376  $12,628  —48.2 

$352,658 

$239,393 

—32.1 

Middle  &  Southern  Atlantic 

17,379 

3,530 

—79.7 

173,725 

100,270 

—42.3 

New  England . 

5,549 

5,227 

—  5.8 

92,498 

88,517 

—  4.3 

Central. . . . 

47,858 

20,130 

—57.9 

591,488 

352,583 

—40.4 

Total... . 

$95,162 

$41,515 

—56.4 

$1,210,369 

$780,763 

—35.5 
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Major  New  Construction 
This  Week 

Nebraska  Power  Company  plans  ex¬ 
tensions  and  improvements  in  trans¬ 
mission  lines  in  1933.  Cost  about 
$250,000. 

Heavy-duty  motors,  transformers, 
compressors,  electric  pumpins  ma¬ 
chinery  and  loadins  equipment  re¬ 
quited  for  refinery  of  Mexican  Petro¬ 
leum  Corporation  at  Baltimore,  Md. 
A  $2,000,000  project. 

Motors,  controls,  refriseratins  ma¬ 
chinery,  hoists,  conveyors,  etc.,  needed 
for  expansion  prosram  of  City  Brewing 
Corporation,  Brooklyn,  N.  Y.  Cost 
about  $250,(X)0. 

Gasconade  River  Power  Company, 
Kansas  City,  Mo.,  plans  hydro-electric 
project  near  Rolla,  Mo.  Initial  installa¬ 
tion  four  units  of  1 5,000  hp.  each. 
Estimated  cost  $10,000,000  with  sub¬ 
stations  and  transmission  line. 

Motors,  refrigerating  machinery, 
hoists,  conveyors,  pumps,  etc.,  will 
be  purchased  by  Oliver  M.  Preston, 
Tucson,  Ariz.,  for  brewery.  Site  pur¬ 
chased  and  company  being  organized. 
Cost  $200,000. 

Abbeville  Power  Company,  Abbe¬ 
ville,  S.  C.,  recently  organized,  plans 
new  hydro  power  plant  on  Rocky 
River.  Cost  about  $1^5,000  with  trans¬ 
mission  lihe. 


Chicaso  Cord  Campaign 
Raises  Quality  Sold 

Last  fall  when  the  Electrical  Inspec¬ 
tion  Bureau  of  the  Department  of  Gas 
and  Electricity  of  Chicago  set  out  to 
promote  the  use  of  approved  cord  for 
portable  appliances  only  about  15  per 
cent  of  the  appliances  sold  in  Chicago 
were  so  equipped  (Electrical  World. 
November  12,  page  648).  Now,  ac¬ 
cording  to  Orville  Cullerton,  who  is  in 
direct  charge  of  this  work  under  F.  C. 
Cregier,  head  of  the  department,  25  per 
cent  of  the  appliances  sold  in  Chicago 
are  equipped  with  cords  bearing  the  little 
bracelets  that  signify  approval  by  the 
Underwriters’  Laboratories.  To  ac¬ 
complish  this,  about  13,000  calls,  about 
38  per  cent  of  the  total  number  of  retail 
and  wholesale  outlets  for  electrical  ap¬ 
pliances  and  appliance  manufacturers, 
have  been  made. 

The  work  of  the  department  has  been 
largely  educational,  teaching  the  public 
to  demand  approved  cord  on  appliances 
and  persuading  manufacturers  and  deal¬ 
ers  not  to  equip  and  sell  appliances  with 
substandard  cords.  So  far  the  actual 
contact  work  of  the  bureau  has  been 
confined  to  sellers  and  makers  of  ap¬ 
pliances.  Hearty  co-operation  is  being 
given  to  the  movement,  especially  by 
appliance  manufacturers.  The  only 
characteristic  objection  comes  from 
lamp  manufacturers,  who  find  that  the 
identifying  bracelet  somewhat  slows  up 
the  job  of  wiring  lamps. 
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Consumers’  Association  Formed 

National  Electric  and  Gas  Consumers’ 
Association,  formed  “for  protection 
against  imposition,  injustice  and  fraud, 
etc.,”  has  been  chartered  in  the  state  of 
New  York  as  a  membership  corporation 
without  capital.  Objectives  have  to  do 
with  representation  before  commissions 
in  the  case  of  rate  matters,  auditing  of 
consumers’  bills,  opposition  to  submeter¬ 
ing,  etc. 

▼ 

General  Electric  Slows  at  Lynn 

About  4,500  employees  are  affected  by 
the  recent  announcement  of  the  General 
Electric  Company  that  both  of  its  Lynn, 
Mass.,  plants  will  work  on  a  four-day 
week  basis.  A  few  departments  had 
been  working  on  a  five-day  week 
schedule. 

T 

Better  Appliance  Motors  Coming 

During  1933  industry  will  witness  radi¬ 
cal  improvements  in  motors  for  driving 
automatic  domestic  devices  such  as  re¬ 
frigerators,  air  conditioners  and  oil 
burners,  according  to  E.  B.  Bremer, 
Westinghouse’s  appliance  electrification 
manager.  “The  American  public  is  de¬ 
manding  and  can  soon  have  motors  in 
its  refrigerators  which  are  more  silent 
than  a  household  fan,  motors  which  can 
be  stalled  on  the  line  for  days  at  a  time 
without  burning  out  and  motors  of  ex¬ 
traordinary  efficiency,  with  the  resulting 
lower  power  bills.” 

T 

French  Energy  Output  Declines 

Based  upon  the  production  figures  of 
50  principal  electric  power  stations  in 
France  with  an  output  of  approximately 
62  per  cent  of  the  total  for  the  republic, 
it  is  estimated  that  energy  output  has 
declined  about  7  per  cent.  Actual  fig¬ 
ures  are  6,435,882,219  kw.-hr.  for  the 
first  nine  months  of  1932,  as  against 
6,909,895,400  kw.-hr.  in  the  same  period 
of  1931. 

T 

Gould  Pumps  Take  Over  Hydroil 

Acquisition  of  the  Hydroil  Corporation, 
manufacturer  of  oil  purifying  apparatus, 
has  been  made  by  Gould’s  Pumps,  Inc., 
according  to  an  announcement  by 
Norman  J.  Gould,  president  of  the  latter 
organization.  The  products  will  be 
known  as  Gould’s  “Hydroil  Purifiers.” 

T 

New  Standard  Abbreviations 

Publication  of  new  standards  for  techni¬ 
cal  abbreviations  has  been  made  by  the 
American  Society  of  Mechanical  Engi¬ 
neers.  Under  the  leadership  of  the 
American  Standards  Association  and 
with  the  co-operation  of  the  A.S.M.E., 
American  Association  for  the  Advance¬ 


ment  of  Science,  the  American  Institute 
of  Electrical  Engineers,  the  American 
Society  of  Civil  Engineers  and  the  As¬ 
sociation  for  the  Promotion  of  Engi¬ 
neering  Education,  these  abbreviations 
of  common  scientific  and  engineering 
terms  have  been  agreed  upon. 

T 

Robertson  Committee  Reports 

Commitments  to  date  secured  by  the 
national  Committee  on  Industrial  Re¬ 
habilitation,  of  which  A.  W.  Robertson 
of  Westinghouse  is  chairman,  total 
$142,115,351.  This  is  an  increase  of 
about  $37,000,000  since  the  last  previous 
report  (Electrical  World,  December 
31,  1932,  page  871). 

T 

No  apparent  or  alleged  monopoly  can 
afford  to  be  industrially  self-complacent 
in  this  era  of  technical  progress.  No 
combination  of  industrial  units,  however 
large,  can  hope  long  to  dictate  prices 
and  terms  to  the  public,  when  new  in¬ 
strumentalities  are  constantly  being 
created  to  compete  for  similar  services. 

DAVID  SARNOFF, 

President 

Radio  Corporation  of  America 

Mr.  SamoS,  viewing  the  passing  ~ 
scene  at  the  forum  conduaed  last 
week  by  New  York  University  and 
the  Investment  Bankers’  Assoaation, 
saw  no  fundamental  barriers  to  pros¬ 
perity,  but  only  the  forces  of  indus- 
tty  and  economics  as  badly  in  need 
.  of  balancing. 

T 

R.C.A.  Stock  Split  by  Westinghouse 

Carrying  out  a  requirement  of  the  re¬ 
cent  consent  decree  (Electrical 
World,  November  26,  page  705),  West¬ 
inghouse  Electric  &  Manufacturing 
Company  will  distribute  on  February 
20,  1933,  to  stockholders  of  record  of 
January  23,  1933,  a  half  share  of  com¬ 
mon  stock  of  the  Radio  Corporation  of 
America  for  each  share  of  preferred 
and  common  stock  of  the  Westinghouse 
company.  Preferred-stock  holders  may 
elect  to  take  $3.50  in  cash,  if  they 
desire,  instead  of  the  half  share  of 
R.C.A.  common.  General  Electric 
Company  recently  announced  plans  for 
the  distribution  of  the  greater  part  of 
its  holdings  in  Radio  Corporation  to 
stockholders  (Electrical  World, 
December  17,  page  808). 

T 

Vermont  Refrigerator  Sales  Boom 

One  Vermont  domestic  customer  in 
every  9.6  bought  an  electric  refrigerator 
during  the  past  two  years  despite  ad¬ 
verse  business  conditions,  a  cool  climate 
and  the  Green  Mountain  state’s  reputa¬ 
tion  for  conservatism  in  spending  money. 
A  total  of  5,431  units  were  sold,  2,883 
in  1931  and  2,548  in  1932,  under  the 
auspices  of  the  state  Electric  Refrigera¬ 
tion  Bureau.  Vigorous  cultivation  of 
the  market  will  feature  1933. 


High-Pressure  Units  in  Belgium 

Following  the  successful  use  of  750  lb. 
per  square  inch  steam  pressure  at  Lan- 
gerbrugge,  Belgium,  the  Societe  de 
rUnion  des  Centrales  du  Hainaut  has 
recently  installed  at  Quaregnon  a  bat¬ 
tery  of  boilers  producing  steam  at  a 
pressure  of  825  lb.  per  square  inch  for 
use  in  a  45,000-kw.  generator. 

T 

Allis-Chalmers  Unfilled  Orders 

Unfilled  orders  of  Allis-Chalmers 
Manufacturing  Company  as  of  Decem¬ 
ber  31,  1932,  totaled  $5,540,000,  as  com¬ 
pared  with  $6,033,000  on  November  30 
and  $7,889,000  on  December  31,  1931. 

T 

Westinghouse  Plant  on  3-Day  Week 

Reduction  of  the  op>erating  basis  of 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company’s  Springfield,  Mass.,  plant, 
which  has  been  on  a  four-day  week 
since  last  May,  to  a  three-day  schedule 
has  been*  announced. 

T 

Kelvinator  Sales  Swing  Upward 

Unit  shipments  by  the  Kelvinator  Cor¬ 
poration  for  the  last  quarter  of  1932  ex¬ 
ceeded  by  40  per  cent  those  for  the 
corresponding  interval  in  1931.  At  the 
close  of  the  year  unfilled  orders  on  hand 
were  112  per  cent  in  excess  of  those  on 
the  books  a  year  ago.  Unit  shipments 
of  Leonard  Refrigerator  Company,  divi¬ 
sion  of  Kelvinator,  exceeded  by  77  per 
cent  those  of  last  year. 

T 

378,923  Hp.  Added  in  Canada 

During  1932  a  net  addition  of  378,923 
hp.  brought  the  installed  hydro-electric 
capacity  in  Canada  to  a  total  of  7,045,260 
hp.,  according  to  a  current  report  by  the 
Dominion  Water  Power  and  Hydro¬ 
metric  Bureau.  Major  new  installations 
were  at  Beauharnois,  200,000  hp. ;  Chats 
Falls,  112,000  hp. ;  Corra  Linn  on  the 
Kootenay  River,  57,000  hp. 

T 

New  York  Utilities  in  Relief 

Exceeding  by  40  per  cent  the  quota  set, 
the  public  utilities  operating  and  holding 
companies  group  of  the  New  York 
Emergency  Unemployment  Relief  Com¬ 
mittee  has  contributed  $684,294  to  the 
fund-raising  campaign  in  that  city. 

T 

Cutler-Hammer  Sold  $3,000,273 

Net  shipments  of  Cutler-Hammer,  Inc., 
for  the  year  ended  December  31,  1932, 
totaled  $3,000,273,  compared  with  $5,- 
907,800  in  the  previous  year.  Shipments 
for  the  quarter  ended  December  31, 
1932,  amounted  to  $^9,010,  against 
$700,914  in  the  preceding  quarter  and 
$1,130,538  in  the  last  quarter  of  1931. 
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35-Kv.  Line  Operated 
With  Ground  as  One  Phase 

For  45  hours,  according  to  a  recent 
article  in  Technika  (U.S.S.R.),  a  35-kv. 
transmission  line  of  the  Leningrad  Elec¬ 
tric  System  was  operated  successfully 
with  one  line  conductor  open-circuited 
and  the  ends  connected  to  the  ground. 
Power  to  the  whole  district  served  was, 
during  that  interval,  supplied  through 
the  two  conductors,  with  the  earth 
serving  as  the  third  conductor.  The 
line  section  submitted  to  test  was  about 
15  miles  in  length. 

During  the  test,  it  is  claimed,  nothing 
unusual  was  noted  in  either  the  trans¬ 
mission  or  the  customers’  apparatus. 
Communication  lines  330  ft.  distant 
were  shown  to  have  suffered  no  danger¬ 
ous  electrostatic  influence.  The  earth 
consisted  largely  of  clay  and  peat  with 
a  conductivity  of  2.16  X  10'^,  resistance 
0.058  ohm  to  the  kilometer,  impedance 
0.313  ohm  to  the  kilometer  and  react¬ 
ance  0.30  ohm  to  the  kilometer. 

At  no  load,  when  the  earth  was  con¬ 
nected  instead  of  the  overhead  conduc¬ 
tor,  the  capacity  current  increased  from 
0.50  to  9  amp.  The  phase  angle  between 
current  and  voltage  was  90  deg.  The 
vector  diagram  of  the  voltage  was  prac¬ 
tically  symmetrical.  At  a  load  of  about 
1,000  kva.  the  current  and  voltage 
curves  as  shown  by  an  oscillograph, 
were  regular  sinusoids  of  a  symmetri¬ 
cal  three-phase  system.  Further  experi¬ 
ments  are  planned. 

T 

2,400-Volt  Regulators  Serve 
on  1 2,500-Volt  Station  Bus 

Two  installations  of  standard  2,400-volt 
outdoor  automatic  induction  voltage 
regulators  have  recently  been  made  by 
the  Midland  Counties  Public  Service 
Corporation  (Calif.)  in  the  end  of  Y- 
connected  transformers  for  supplying 
regulated  voltage  to  12,500-volt  station 
buses.  The  transformers  to  which  this 
form  of  regulation  has  been  applied 
have  a  service  record  of  twenty  or  more 
years.  According  to  C.  E.  Schnell,  de¬ 
signing  electrical  engineer  San  Joaquin 
Light  &  Power  Corporation,  Fresno, 
Calif.,  the  expedient  adopted  has  given 
highly  satisfactory  results.  Mr.  Schnell 
answers  the  objection  regarding  use  of 
2,400-volt  equipment  in  a  15,000-volt 
class  circuit  by  citing  the  similarity  to 
the  use  of  graded  insulation  on  the 
neutral  end  of  transformer  windings  and 
to  the  use  of  transformer  tap-changing 
equipment  which  has  a  lower  voltage 
rating  than  the  transformer  winding  on 
which  it  is  used. 

The  problem  involved  was  that  of 
using  existing  transformers  and  to  add 
some  form  of  voltage-regulating  equip¬ 


ment  to  the  existing  apparatus  which 
would  not  only  regulate  but  would  also 
add  considerable  voltage  when  neces¬ 
sary.  Both  banks  of  transformers  are 
regulated  by  potential  transformers  con¬ 
nected  to  the  station  bus. 

T 

First  Synchronous  Motors 
for  Power  Plant  Auxiliaries 

Installation  of  a  type  of  fan  in  which 
the  capacity  may  be  varied  within 
limits  when  operating  at  constant  speed 
without  an  unfavorable  effect  on  the  fan 
efficiencies  will  be  made  by  the  West- 
inghouse  Electric  &  Manufacturing 
Company  in  the  new  plant  of  the 
Hawaiian  Electric  Company,  Honolulu. 
Previous  limitations  upon  the  use  of 
synchronous  motors  for  power  station 
auxiliaries  because  of  supposedly  neces¬ 


sary  speed  variations  will  be  overcome 
in  the  Hawaiian  plant  by  coupling  two 
synchronous  motors  of  different  opera¬ 
ting  speeds  to  one  fan.  The  use  of  two 
motors  to  obtain  the  required  operating 
speeds  is  justified  over  a  single  variable 
speed  induction  motor  when  the  operat¬ 
ing  efficiencies  are  considered. 

The  induced  draft  fans  will  be  driven 
by  a  300-hp.,  100  per  cent  power  factor, 
600-r.p.m.  synchronous  motor  and  a 
700-hp.,  100  per  cent  power  factor, 
900-r.p.m.  synchronous  motor  coupled 
to  one  fan.  For  normal  operation  the 
300-hp.,  600-r.p.m.  motor  will  be  suffi¬ 
cient,  but  peak  loads  will  be  met  by 
using  the  higher  speed  700-hp.  motor 
to  drive  the  fan. 

In  the  same  station  forced  draft  fans 
for  the  boilers  are  driven  by  200-hp., 
100  per  cent  power  factor,  1,200- 
r.p.m.  Westinghouse  synchronous  motors 
coupled  directly  to  the  fans. 

T 


Single-Wing  Wind  Turbine  Brings  Energy  to  Isolated 


Points  beyond  the  economic 
reach  of  utility  company  lines, 
such  ^as  isolated  farms,  emer¬ 
gency  aircraft  landing  fields, 
air  or  seashore  beacons  and 
advertising  towers,  may  be 
served  with  electrical  energy  at 
relatively  low  cost  by  a  recent 
development  in  wind-turbine 
equipment.  Backed  by  research 
and  improvements  not  here¬ 
tofore  incorporated  in  wind- 
power  units,  this  equipment 
promises  practical  advantages. 
Large  units  have  been  sug¬ 
gested  as  wholly  feasible  for 
utility  installation  at  points  of 
well-sustained  air  circulation 
where  costs  as  low  as  half  a 
cent  a  kilowatt-hour  have  been 
cited  as  possible. 

The  installation  indicated  is 
that  of  a  1-kw.  unit  with  the 
generator  mounted  on  the  mill 
shaft  and  operating  through  a 
9  to  1  step-up  gear.  The  speed 
of  the  unit  is  practically  con¬ 
stant  at  120  r.p.m.  for  all 
wind  velocities  above  15  m.p.h., 
the  constancy  of  speed  being 
attained  through  automatic 
feathering  of  the  hollow  air 
foil  of  stainless  steel  fabri¬ 
cated  by  the  shot-welding  proc¬ 
ess,  The  outfit  includes  a  stor¬ 
age  battery  which  is  charged 
by  the  turbine  and  the  unit  is 
supplied  (not  erected)  for  $750 
to  $875,  depending  upon  the 
height  of  the  tower  and  the 
voltage  of  the  installation. 
This  is  a  development  of  Rob¬ 
ert  W.  Weeks  of  the  Wind 
Turbine  Company  of  West 
Chester,  Pa. 
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EDITORIALS 


L.W.W.MORROW 

Editor 


Self-Regulation  an  Industry  Commitment 


News  of  the  new  Edison  Electric  Institute 
was  received  with  great  interest  by  the  pub¬ 
lic  and  by  the  industry.  Despite  a  very  inadequate 
announcement  and  an  absence  of  a  full  interpre¬ 
tation,  the  newspaper  comments  were  quite 
favorable.  Based  upon  the  constitution  as  the 
only  available  source  of  information,  comments 
were  to  the  effect  that  the  movement  was  logical 
and  advisable  and  promised  for  the  industry  not 
only  a  new  name  but  also  a  new  integrity  and  a 
new  public  standing  because  of  better  business 
practices. 

Self-regulation  and  discipline  through  powers 
granted  to  a  trade  association  is  the  outstanding 
aspect  of  the  new  Institute.  The  constitution  goes 
farther  in  this  respect  than  that  of  any  other 
trade  association  and  embodies  principles  and 
commitments  which,  if  enforced,  will  accomplish 
all  that  any  political  control  could  possibly  desire 
or  obtain.  This  organization  sets  an  example  for 
other  industry  groups  to  act  for  their  own  regula¬ 
tion  and  discipline.  This  was  the  chief  object  of 
those  who  organized  the  Institute  and  represents 
the  accomplishment  of  the  promises  made  by 
Messrs.  Carlisle  and  Cobb  and  other  leaders  at 
the  last  N.E.L.A.  convention. 

STARTING  on  the  premise  that  all  slates  are 
wiped  clean,  the  only  requirement  for  mem¬ 
bership  in  the  new  Institute  is  that,  in  future,  all 
members  live  up  to  the  constitution.  There  is 
“no  holier  than  thou”  policy  back  of  the  organi¬ 
zation  or  any  attempt  to  separate  the  sheep  from 
the  goats  on  the  basis  of  past  records,  for  all 
members  share  the  responsibility  for  past  acts 
of  the  industry  and  some  of  them  were  guilty 
of  the  bad  practices  they  now  condemn.  The 


principle  should  hold  that  any  utility  enterprise 
is  eligible  for  membership  provided  it  obligates 
itself  to  carry  out  the  practices  and  principles 
embodied  in  the  constitution. 

It  is  evident  that  policies  were  paramount  in 
the  minds  of  the  leaders  of  the  new  organization, 
for  little  has  been  said  about  the  details  of  con¬ 
templated  activities.  The  principle  will  hold, 
however,  that  all  the  good  aspects  of  the  old 
organization  will  be  carried  over  to  the  Institute 
and  put  into  practice.  Engineering  and  sales 
committees  will  continue  to  afford  opportunities 
for  industry  men  and  women  to  interchange  infor¬ 
mation  for  the  advancement  of  the  business  and 
joint  projects  with  other  groups  for  the  benefit 
of  the  entire  industry  will  be  continued.  These 
activities  may  be  modified  in  form  and  limited  in 
extent,  but  they  are  too  necessary  and  too  valu¬ 
able  to  be  discarded. 

This  new  organization  represents  a  sincere 
and  conscientious  effort  on  the  part  of  hold¬ 
ing  and  independent  property  executives  to  rec¬ 
tify  past  errors  and  to  improve  the  standing  of 
the  industry  in  the  public  interest  and  in  the  inter¬ 
ests  of  the  individual  members.  It  should  raise 
the  morale  and  increase  the  enthusiasm  of  indus¬ 
try  employees  and  it  should  increase  the  con¬ 
fidence  of  the  public  in  the  industry.  The  future 
of  the  Institute,  however,  depends  upon  how  rig¬ 
idly  and  how  fairly  it  enforces  and  lives  up  to  the 
constitution  it  has  accepted.  It  took  courage  to 
form  the  new  organization,  but  it  will  take  more 
courage  to  make  it  effective.  We  welcome  the 
Institute  both  as  a  logical  reorganization  of  the 
industry  and  as  a  promise  of  new  and  better  stand¬ 
ards  in  industry  ethics  and  practices. 
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To  stop  the  waste 
of  unused  energy 

Because  of  the  rigid  restrictions  that  have 
been  built  up  In  every  business  organization 
against  the  spending  of  money,  a  great  deal  of 
money  is  being  wasted.  To  keep  from  buying 
something  new,  management  in  many  cases  dog¬ 
gedly  persists  in  limping  along,  paying  operating 
costs  that  are  out  of  all  reason  for  the  present 
volume  of  production.  The  situation  presents 
an  opportunity  and  a  responsibility  that  should 
not  longer  be  neglected  by  those  engineers  whose 
function  It  is  to  guide  and  develop  the  use  of 
electric  power  by  industry.  Power  salesmen 
should  make  intimate  contacts  with  customers. 

In  one  large  wood-working  plant,  by  way  of 
illustration,  the  entire  suction  system  of  the  whole 
factory  is  being  operated  today  to  handle  the  small 
amount  of  sawdust  thrown  off  by  about  5  per 
cent  of  the  normal  volume  of  production.  A 
very  much  smaller  motor  would  do  the  work,  if 
the  suction  was  localized  to  the  present  need  by 
cutting  out  all  Idle  departments,  but  the  company 
won’t  buy  the  new  motor,  to  save  more  dollars 
on  the  power  bill.  And  the  same  thing  is  going 
on  in  countless  other  factories,  where  the  whole 
system  of  power  service,  electrical  and  mechanical, 
needs  to  be  reorganized  to  provide  economy  on 
the  existing  volume  of  business. 

The  correction  of  these  situations  is  a  very  real 
part  of  the  industrial  rehabilitation  program  that 
is  being  promoted  throughout  the  country  right 
j  now.  It  offers  very  large  possibilities  to  the 

i  power  company  that  is  willing  to  take  the  initi- 

i  ative  in  going  into  these  factories  to  show  them 

I  how  to  reduce  power  costs  by  stopping  the  wastes 

[  of  unused  energy.  For  the  result  will  not  all  be 

[  In  philanthropic  public  service.  In  many  cases, 

at  the  same  time,  additional  applications  of  elec¬ 
tric  power  are  being  introduced  because  they  too 
offer  economies  on  present  operations  that  should 
*  be  taken  advantage  of.  Action  on  them  is  in¬ 
duced  by  the  critical  examination  of  other  depart- 
i  tnents  in  search  of  further  savings. 

It  is  about  time  that  management  mastered  its 
fear  of  doing  anything  and  started  in  upon  the 
^  recovery  process.  The  first  step  is  to  reorganize 

6  operations  to  make  money  on  present  business. 


Then  the  growing  plans  can  follow  logically  with 
profit.  The  power  industry  can  make  a  fine  con¬ 
tribution  toward  business  recovery  by  doing  this 
job  now. 

Rates  in  line  with  the 
"trend  of  the  times" 

SAMPLE  of  false  regulatory  action  that 
reflects  public  thinking  is  the  request  of  the 
Kansas  commission  to  346  utilities  in  Kansas. 
They  were  asked  to  make  voluntary  rate  reduc¬ 
tions,  even  if  this  necessitated  forgoing  dividends 
in  order  to  reduce  charges  substantially,  and  thus 
to  come  into  line  with  the  “trend  of  the  times.” 
The  plea  was  made  that  the  gain  in  public  good 
will  would  offset  the  loss  of  income.  The  premises 
are  false  and  the  request  ill  advised. 

Utilities  are  doing  all  they  can  to  reduce  rates 
and  to  be  liberal  In  their  treatment  of  customers, 
but  certain  essential  facts  should  prevent  them 
from  being  forced  into  a  disastrous  financial  posi¬ 
tion.  Light  and  power  service  has  been  furnished 
at  a  steadily  decreased  price  and  present  prices 
are  lower  than  those  In  force  in  the  golden  days 
of  1929.  As  a  regulated  industry,  operating  on 
the  principle  of  refunding  financial  obligations, 
the  prices  charged  for  service  have  always  been 
based  upon  a  fair  but  limited  return  to  investors 
In  order  to  maintain  a  credit  standing  that  sup¬ 
ported  low  rates  of  interest  for  refunding  finan¬ 
cial  operations.  Balance  sheet  statements  are 
always  current  and  there  is  no  possibility  of  mak¬ 
ing  extraordinary  profits  in  good  times  or  re¬ 
couping  losses  Incurred  In  bad  times.  Once  this 
credit  position  is  destroyed,  borrowed  capital  at 
high  rates  of  Interest  would  have  to  be  paid  back 
In  yearly  increments,  and  consequently  it  would 
be  necessary  to  raise  rates  for  all  classes  of  serv¬ 
ice.  Loss  of  investor  confidence  would  be  dis¬ 
astrous  to  ratepayers  as  well  as  investors. 

It  is  far  better  for  each  community  to  have  its 
utilities  employing  people,  rendering  service  and 
supporting  all  local  community  activities  to  bring 
about  business  recovery  than  it  is  to  force  them 
to  a  starvation  scale  of  operation  based  upon 
analyses  of  general  conditions  that  do  not  applv 
to  the  utility  industry. 
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Fittins  Motors  and  Clutches 

to  Hish-lnertia  Loads 


Flywheel  serves  as  main  drive  gear 
Special  induction  motor  and  control  mounted  on 
punch  press. 


HIGH-INERTIA  machines  range  from  the  spinner 
basket  attached  to  household  washing  machines  to 
the  gyro-stabilizer  used  on  battleships  and  ocean 
liners.  All  of  these  machines  have  some  load  charac¬ 
teristics  in  common  and  a  classification  of  high-inertia 
machinery  into  groups  based  on  the  function  of  such 
machines  will  simplify  a  description  of  the  requirements 
of  such  machinery.  Centrifugals,  flywheel  machinery, 
gyroscopes  and  miscellaneous  high-speed  machinery  all 
have  high-inertia  loads,  but  the  electrical  equipment  may 
vary  considerably  due  to  the  purpose  for  which  each 
machine  is  used. 

Centrifugal  machinery  is  used  in  many  industries  for 
purification,  filtering,  extraction  or  separation  purposes. 
These  machines  fall  into  two  classes,  according  to  the 
type  of  duty  imposed  on  them.  One  class  of  machine, 
used  for  filtering  of  liquids,  operates  continuously  when 
once  started.  Another  type  of  centrifugal  used  in  con¬ 
junction  with  solid  material  is  operated  intermittently 
and  the  question  of  acceleration  and  deceleration  is  the 
major  requirement  that  must  be  met  by  the  electrical 
equipment.  In  every  case  the  question  of  accelerating 


By  R.S.  ELBERTY 

General  Engineering  Department, 
Westinghouse  Electric  &  Manufacturing  Company, 

East  Pittsburgh,  Pa. 


time  and  torque  is  important.  If  the  design  of  the  ma¬ 
chine  is  known,  the  relationship  between  accelerating 
time  and  average  accelerating  torque  is  shown  in  the 
following  formula: 

IFR*  X  2  X  3.1416  X  N 
^  •  “  32.2  X  t  X  60 

Where 

T.  =  Average  accelerating  torque  at  basket  shaft 

W  =  Weight  of  revolving  mass. 

R  =  Radius  of  gyration  of  revolving  mass. 

N  =  Final  basket  speed,  r.p.m. 
t  =  Accelerating  time,  seconds. 

Continuous  centrifugals  are  used  with  liquids.  Cream 
separators,  oil  separators  used  in  refineries  and  in  the 
purification  of  insulating  oils,  filters  used  in  chemical 
processes  and  filters  used  in  dry  cleaning  filtration  sys¬ 
tems  generally  operate  at  speeds  higher  than  those 
obtainable  with  ordinary  motors.  For  example,  centrif¬ 
ugals  used  in  refinery  work  operate  at  speeds  up  to 
15,000  r.p.m.  They  are  driven  by  motors,  operating 
at  3,450  r.p.m.,  which  are  belted  to  the  machine  by 
special  high-speed  belts.  In  order  to  preserve  the  life 
of  the  belts  motor-accelerating  torques  must  be  limited 
to  values  that  the  belts  will  safely  transmit.  The  motor¬ 
starting  and  accelerating  torques  should  be  practically 
constant  in  order  to  reduce  the  starting  time  and  motor 
heating  to  minimum.  When  once  accelerated  these 
centrifugals  operate  as  pumps  handling  and  separating  a 
continuous  flow  of  liquid.  Under  normal  operation  the 
motors  are  not  subjected  to  overloads  and,  except  for  the 
fact  that  accelerating  torques  must  be  kept  low  and  the 
acceleration  time  might  run  as  long  as  40  to  60  seconds, 
no  special  equipment  is  required.  Ordinary  magnetic 
or  manual  control  can  be  used.  On  account  of  the  pro¬ 
longed  accelerating  time  and  currents,  accurate  thermal 
overload  protection  is  best  obtained  by  applying  a  ther¬ 
mostat  switch  directly  on  the  motor  windings.  The 
switch  is  wired  into  the  control  circuits  to  stop  the 
machine  if  the  motor  reaches  dangerous  temperatures. 

Centrifugals  in  intermittent  operation 

Centrifugals  used  for  washing  or  extracting  solid 
material  must  be  stopped  or  operated  at  low  speeds  while 
the  material  is  unloaded  from  the  basket.  This  class  of 
machine  includes  sugar  centrifugals,  laundry  extractors, 
chip  extractors,  paper-making  centrifugals  and  extrac¬ 
tors  used  in  chemical  industry.  The  laundry,  paper¬ 
making  and  chip  extractors  must  be  stopped  for  unload¬ 
ing  and  sometimes  for  loading.  The  sugar  and  chemical 


92 


ELECTRICAL  WORLD  — /owMary  21,1933 


Motor  and  clutch  characteristics  control 
acceleration  of  centrifugals 

With  clutch  1  motor  B 
will  apply  200  per  cent 
normal  torque  for  ac¬ 
celeration.  However, 
clutch  characteristics 
may  vary  as  much  as 
the  difference  shown  be¬ 
tween  clutch  1  and 
clutch  2.  If  a  uniform 
accelerating  torque  is 
desired  motor  "B” 
should  be  used.  If  no 
clutch  is  used  and  a 
belted  drive  is  used 
motor  “B”  furnishes  a 
uniform  accelerating 
torque.  For  direct  drive 
motor  **C”  will  accelerate  In  about  the  same  time  with  less  heating 
of  the  motor.  Motor  “C”  is  the  type  used  on  sugar  centrifugals 
when  clutches  are  used.  The  three  motor  curves  show  typical 
characteristics  obtainable  with  a.c.  squirrel-cage  induction  motors. 


Torque,  Cent  of  Nominal  Torque 


Clutch  shortens  duration  of  initial  input 


Actual  test  results  taken 
on  two  4  8 -in.  laundry 
extractors.  The  acceler¬ 
ating  time  is  prolonged 
due  to  the  necessity  for 
low  power  demand.  The 
clutch  -  driven  machine 
will  require  about  the 
same  average  power  as 
the  direct  -  connected 
machine.  The  acceler¬ 
ating  power  and  duty 
cycle  are  the  Important 
considerations  in  de¬ 
signing  suitable  motors 
for  this  application. 


Speed  droop  necessary  for  punch  press  motor 


Typical  performance  of 
a  two-phase,  60-cycle, 
440-volt  punch  press 
motor.  The  motor  pro¬ 
vides  a  high  starting 
torque  and  a  drooping 
speed  torque  character¬ 
istic,  thus  itermltting 
the  flywheel  to  carry 
the  load  during  the 
work  cycle. 


Torque,  Ft.  Lb. 


Shears  show  sharp  peak  of  stress 

These  diagrams  for 
power  shears  resemble 
the  punch  press  work 
diagram  in  that  the 
maximum  work  is  done 
at  the  beginning  of  the 
cut 

Curve  No.  1,  cold-rolled 
steel  —  Ultimate 
strength,  90,300  lb.  per 
sq.in.  Brlnell  hardness 
number — 193  av. ;  at 
surface — 200. 

Curve  No.  2,  soft  steel 
— U  1 1  i  m  a  t  e  tensile 
strength,  73,500  lb.  per 
sq.in.  Brinell  hardness 
number — 193. 

0  ■  0.10  020  030  040  050  ObO  Curve  No.  3,  brass — 
RofioofDepHicfCirttDOriqimri'niickMSt  Brinell  hardness  num¬ 
ber — ^97  av. ;  at  surface 
—103. 

Curve  No.  4,  copper — Ultimate  tensile  strength,  29,450  lb.  per 
■'<q.in.  Brinell  hardness  number — 63. 


centrifugals  are  ordinarily  driven  at  low  speeds  for  part 
of  the  unloading  cycle.  These  machines  are  large  and 
heavy  and  require  considerable  accelerating  power  due 
to  the  short  duty  cycle.  The  machines  may  be  direct  con¬ 
nected,  belted  or  geared,  or  clutch  driven.  In  the  case 
of  a  clutch-driven  machine  centrifugal  clutches  are  used. 
With  a  clutch  drive  the  motor  comes  up  to  a  high  speed 
and  the  clutch  provides  for  the  difference  between  the 
motor  and  basket  speeds.  In  one  case  the  clutch  takes 
up  the  slip  and  in  the  other  the  motor  takes  up  the  slip. 
With  either  drive  the  average  accelerating  power  is  the 
same  if  the  motor  takes  up  the  slip  and  sufficient  thermal 
capacity  must  be  allowed  for  in  the  motor  design  to 
care  for  the  increased  heating. 

The  same  torque  formula  as  given  above  will  apply 
to  these  larger  centrifugals.  The  running  power  require¬ 
ment  of  a  large  centrifugal  is  relatively  low,  but  the 
motor  must  be  applied  on  an  effective  horsepower  and 
torque  basis.  Wound-rotor  a.c.  motors  are  sometimes 
applied,  but  special  squirrel-cage  motors  with  linestarters 
are  usually  used.  Direct-current  applications  ordinarily 
employ  heavily  compounded  motors  and  heavy-duty 
current-limit  starters. 

Sugar  and  chemical  centrifugals  sometimes  use  two- 
speed  motors  driving  through  a  centrifugal  clutch.  At 
the  low  speed  the  clutch  transmits  a  small  torque  and 
the  basket  speed  is  kept  down  by  means  of  the  power 
required  by  the  plows  or  unloaders.  Accelerating  time 


Punch  press 
has  maximum  work 
done  at 

beginning  of  stroke 

Actual  stress  curve  Is 
No.  1.  This  curve  Is 
approximated  by  curve 
No.  2  between  the  ulti¬ 
mate  shear  strength  at 
0  per  cent  depth  and  0 
stress  at  100  per  cent 
depth. 


on  sugar  centrifugals  depends  on  the  quality  of  work  to 
be  produced,  but  machines  accelerate  in  about  one 
minute.  With  large  laundry  centrifugals  acceleration 
times  might  be  from  two  to  seven  minutes,  according 
to  the  power  available  for  acceleration  rather  than  on 
an  optimum  duty  cycle. 

Flywheels  are  generally  applied  to  machines  requiring 
large  amounts  of  power  during  periodic  short  intervals. 
Flywheel  machinery  includes  such  machines  as  power 
shears,  punch  presses,  drawing  presses,  forging  machines, 
hammers  and  crushing  machinery.  The  addition  of  fly¬ 
wheels  to  these  machines  evens  out  the  power  require¬ 
ments  and  permits  suitable  performance  of  the  machines 
with  a  relatively  uniform  power  input  to  the  motor. 
The  work  cycle  on  such  machines  is  accomplished  by 
retardation  of  the  flywheel;  the  motor  stores  up  energy 
between  work  cycles  by  accelerating  the  flywheel. 

Punch  press  motors  are  designed  to  give  a  small  varia¬ 
tion  of  power  input  over  a  fairly  large  variation  of  speed. 
These  motors  also  have  a  high  starting  torque  with  a 
relatively  low  current  inrush  in  order  that  machines  can 
be  started  quickly.  Compound-wound  d.c.  motors  and 
special  squirrel -cage  a.c.  induction  motors  have  been 
developed  for  driving  flywheel  machines.  On  large 
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machines,  such  as  crushers  and  large  punch  presses, 
wound-rotor  motors  are  generally  used.  An  external 
secondary  resistance  is  so  selected  that  the  speed-torque 
characteristic  matches  that  of  the  squirrel-cage  type. 

The  horsepower  required  on  a  punch  press  or  shear 
can  be  calculated  from  the  area  of  the  work  diagram 
or  by  the  following  formula,  which  applies  in  most  cases 
where  metal  is  being  punched  or  sheared: 


Where 

Hp.  =  Power  required  by  the  machine. 

A  =  Area  of  cut  section,  square  inches. 

F,  =  Ultimate  strength  in  shear,  lb.  per  sq.in. 

N  =  Number  of  cuts  per  minute. 

e  —  Mechanical  efficiency  of  the  machine. 

t  =  Thickness  of  plate  in  inches. 

Power  requirements  can  be  determined  experimentally 
by  means  of  a  retardation  test.  The  machine  is  accel¬ 
erated  to  full  speed  and  the  power  is  shut  off.  A  suffi¬ 
cient  number  of  work  strokes  are  then  made  by  means 
of  the  kinetic  energy  contained  in  the  flywheel.  The 
required  power  can  be  calculated  from  a  determination 
of  the  kinetic  energy  lost  by  the  flywheel.  This  experi¬ 
mental  determination  of  the  power  requirements  is  used 
mainly  on  hammers,  forging  machines  and  drawing 
presses,  and  this  method  is  especially  valuable  on  new 
types  of  machines  or  in  cases  where  the  power  require¬ 
ments  cannot  be  accurately  calculated. 

The  flyw’heel  should  contain  sufficient  energy  to  pro- 

T  T 

Tact  Essential 

in  Handlins  Meter  Diversions 

By  W,  W.  PALMER 

Special  Investigator  Georgia  Power  Company 

The  unauthorized-use-of-current  problem  cannot  be 
taken  by  storm.  Bad  customers  are  scattered  among 
the  good.  The  bad  customers  must  be  treated  as  the 
best  until  proved  otherwise.  Since  the  meters  are 
inside  the  “customers’  castles”  too  frequent  inspections 
irritate  many  good  customers  and  aggravate  the  bad. 
Inspections  are  costly.  Yet,  since  diversions  usually  oc- 
occur  at  the  meters,  detection  cannot  be  made  elsewhere. 

The  first  step  in  locating  unauthorized  use  of  energy 
is  to  locate  the  suspected  customers.  This  can  and  will 
be  done  by  the  employees  of  the  company  if  the  proper 
incentive  in  the  form  of  a  suitable  reward  is  offered 
without  publicity  and  with  complete  confidence  guaran¬ 
teed.  Suspicions  originate  with  meter  readers  from 
observation  of  physical  evidence  on  customers’  premises 
and  irregularities  in  the  amounts  of  energy  consumed. 
Many  cases  can  be  scented  in  the  accounting  depart¬ 
ment  if  consumption  is  compared  with  connected  load. 
Very  good  tips  are  offered  by  the  general  body  of 
employees  who  keep  their  ears  open  to  rumors  and  their 
eyes  oj^en  for  suspicious  wires  and  extravagant  use  of 
energy.  The  quality  and  quantity  of  tips  are  directly 
proportional  to  the  intelligence  and  alertness  of  the 
employees. 

Having  secured  a  constant  flow  of  tips,  the  next  step 


vide  a  full  working  stroke  with  not  more  than  20  per 
cent  speed  reduction.  If  the  motor  has  been  properly 
selected  the  flywheel  will  be  accelerated  to  the  original 
speed  between  working  strokes.  With  crushers  over¬ 
loads  occur  at  varying  intervals,  but  the  principle  of 
application  of  the  flywheel  is  the  same.  If  excessive 
power  peaks  are  to  be  avoided  motors  that  show  rela¬ 
tively  small  changes  in  power  for  large  changes  in  speed 
should  be  applied. 

Gyro  stabilizers  an  extreme  case 

The  gyroscope  ship  stabilizer  is  a  machine  that  is  prac¬ 
tically  all  inertia  load  during  acceleration.  These  machines 
require  about  an  hour  to  accelerate  and  have  main  drive 
motors  ranging  from  60  to  500  hp.  The  spinning  motors 
are  usually  the  squirrel-cage  induction  type.  For  start¬ 
ing,  these  motors  are  supplied  with  a  variable  frequency 
source  of  power  from  an  a.c.  generator,  driven  by  a 
d.c.  motor  which  is  supplied  with  a  variable  voltage 
either  from  the  main  d.c.  bus  through  a  variable  resist¬ 
ance  or  through  a  separate  variable-voltage  generator. 

There  are  a  number  of  machines  such  as  high-speed 
pumps  and  blowers,  grinders,  high-speed  machinery  and 
heavy  machinery  where  the  inertia  of  the  machine  might 
require  a  high  starting  torque  if  the  machine  is  to  be 
accelerated  quickly.  With  direct-current  applications 
adjustable  time-limit  acceleration  will  ordinarily  take 
care  of  these  machines,  but  induction  motors  having 
starting  torques  equal  to  about  two  times  full  load 
torques  should  be  applied. 

T 

is  to  prove  or  disprove  the  accuracy  of  each.  On  account 
of  the  extreme  tact  and  technical  skill  required  this 
task  must  be  performed  by  one  specially  adapted  to  the 
work.  Evidence  must  be  obtained,  but  the  comj>any’s 
good  will  must  be  maintained  in  the  process.  No  cus¬ 
tomer  must  be  accused  of  larcency  even  when  he  is 
known  to  be  guilty.  The  evidence  should  be  so  clear 
that  there  is  no  doubt  in  the  suspected  party’s  mind 
that  his  guilt  can  be  proved.  In  most  cases  a  good  in¬ 
vestigator  can  obtain  such  evidence  openly  but  quietly. 

The  third  and  last  stage  of  weeding  out  the  unauthor¬ 
ized  use  of  energy  is  the  processing  of  proved  cases. 
This  is  best  done  in  the  company  office  by  one  with 
sufficient  authority  to  represent  the  company  in  a  final 
settlement.  The  first  step  consists  of  notifying  the 
customer  in  writing  that  irregularities  exist  in  the  elec¬ 
tric  wiring  of  his  premises  and  that  for  continued 
service  it  will  be  necessary  for  him,  or  his  representative, 
to  call  at  the  company  office  by  a  specified  time.  When 
the  party  calls,  the  evidence  is  frankly  presented  and  so 
clearly  described  that  the  customer  can  draw  but  one 
conclusion.  But  he  is  never  accused  of  dishonesty.  He 
generally  understands. 

In  settling  such  cases  the  company’s  best  interests  lie 
in  having  the  customer  repay  the  losses  and  continue 
as  a  customer  and  friend  of  the  company.  He  must  be 
impressed  with  this  desire.  The  amount  of  illegally  used 
energy  must  be  estimated  and  paid  for  in  cash.  The 
offender  should  be  requested  to  install  diversion-proof 
metering  equipment  at  his  own  expense. 

Finally,  and  most  important,  this  customer  should  be 
left  with  the  conviction  that  the  company  has  tried  to  be 
fair  in  all  transactions,  lenient  in  disposing  of  his  case, 
and  still  wants  him  as  a  friendly  customer. 
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By  SAMUEL  FERGUSON 

President  Hartford  Electric  Light  Company,  Hartford.  Conn. 


ijreat  relief  to  my  mind  to  see  that  the  dangers  then 
ix)inted  out  have  been  lived  through  without  serious 

The  most  striking  feature  pertaining  to  the  public  damage  to  either  the  customers  or  the  utilities  serving 
utility  industry  during  the  past  year  has  been  the  them : 

terribly  expensive  lesson  which  has  taught  the  “In  defense  of  the  practice  of  purchasing  operating 
public  to  understand  that  a  holding  company  is  something  companies  at  several  times  the  face  value  of  their 
very  different  from  a  public  utility  company.  existing  capitalization,  and  consolidating  them  into  a  new 

Heretofore  in  the  public  mind  the  two  have  been  company  on  tbe  basis  of  the  purchase  price,  it  has  been 


practically  synonymous,  and  as  a  consequence  the  sins 
of  speculation,  wild  finance  and  get-rich-quick  schemes, 
to  which  abuses  the  holding  company  set-up  has  lent  it¬ 
self  all  too  readily,  had  been  attributed  to  the  operating 
utility  which  renders  the  daily  service.  Today  criticism 
is  to  a  large  extent  being  directed  more  nearly  toward 
the  peri)etrators  of  abuses  and  the  operating  utility  is 
l)eing  judged  as  it  should  be,  upon  its  specific  local  per¬ 
formance. 

It  was  obvious  even  in  boom  times  that  those  specu¬ 
lators  who  bought  operating  utilities  at  prices  far  above 
any  figure  on  which  a  legitimate,  reasonable  return  could 
be  earned  were  interested  more  in  the  sale  of  the  resultant 
holding  company  securities  than  they  were  in  the  real, 
though  often  exaggerated,  economies  that  could  be 
effected,  and  that  thus  the  promotion  was  designed  to 
unload  inflated  holding  company  securities  upon  unwary 
investors  who  in  their  innocence  thought  that  they  were 
purchasing  securities  of  public  utility  companies. 

The  results  of  such  abuses  as  have  been  perpetrated 
l)y  certain  speculative  holding  companies  have  been  and 
will  continue  to  be  far  worse  for  the  investing  public 
than  for  the  consuming  public,  since  the  latter  is  pro¬ 
tected  from  abuses  by  the  regulatory  control  of  the  states 
over  the  operating  companies,  which  control  is  exercised 
by  public  utility  commissions. 

For  years  I  have  anticipated  the  results  of  the  past 
few  years,  namely,  that  the  public  would  visit  the  sins  of 
the  speculative  holding  company  upon  the  head  of  the 
o])erating  utility.  But  it  is  very  heartening  to  see  clear 
evidence  on  all  sides  that  the  public  is  now  beginning  to 
differentiate  intelligently,  and  to  lay  blame  where  it 
properly  belongs,  instead  of  indiscriminately,  though  it 
is  very  sad  that  the  knowdedge  had  to  be  acquired  at  so 
great  expense  and  sorrow  to  a  great  multitude  of  in¬ 
vestors. 

The  following  quotation  from  my  address  as  presi¬ 
dent  of  the  Edison  Association  in  1926  clearly  points  out 
the  trends  and  dangers  evident  at  that  time,  and  it  is  a 
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urged  that  the  customer  cannot  be  affected  by  the  number 
of  pieces  of  paper  issued  by  the  new  company,  since  he 
is  protected  by  the  limitation  6f  earnings  to  a  fair  return 
on  the  value  of  the  property.  Theoretically  this  is  so, 
but  practically  he  does  not  have  a  full  protection  from 
injury  unless  injury  is  defined  as  limited  to  the  rates 
charged.  The  injury  from  inadequate  service  and  the 
inability  of  a  company  to  care  for  the  growth  of  a  com¬ 
munity  is  quite  as  real,  and  often  much  more  serious, 
and  yet  this  must  be  the  result  in  the  case  of  an  over¬ 
capitalized  company  which,  through  its  limitations  to  a 
reasonable  return  on  the  property  value,  has  earnings 
insufficient  to  maintain  its  credit. 

“The  public  has  an  interest  in  the  extent  of  the  capital¬ 
ization  of  our  companies,  and  if  our  liberty  of  action  in 
this  respect  is  abused,  as  it  is  today  being  abused  in  some 
cases,  there  wdll  be  an  eventual  day  of  reckoning,  and 
when  that  day  comes  it  may  not  be  possible  to  separate 
the  sheep  from  the  goats. 

“When  a  company  is  sold  for  many  millions  of  dollars 
more  than  has,  apparently,  been  paid  into  the  treasury 
for  the  purpose  of  providing  facilities  for  service,  we 
must  realize  that  the  public  is  bound  to  sit  up  and  take 
notice.  What  the  public  sees  is  that  only  a  comparatively 
small  fraction  of  the  purchase  price  is  represented  by 
what  the  company  receives  for  the  stock  at  the  time  of 
issue  and  that  the  new  owners  must  of  necessity  earn  a 
return  on  the  whole  of  the  price  paid ;  therefore,  regard¬ 
less  of  the  soundness  of  the  reasons  which  may  justify 
the  transaction,  it  is  only  natural  to  expect  that  the  public 
will  insist  on  being  convinced  that  its  interests  are  fully 
safeguarded,  and  apparently  it  does  not  today  feel  at  all 
sure  that  such  is  the  case.  It  is,  indeed,  a  very  curious 
situation  which  exists  at  the  present  time  in  that  the 
stocks  of  our  operating  companies  are  of  so  great  real 
value  to  the  holders,  due  to  the  future  equities  contained 
in  the  same,  that  they  should  not  be  parted  with  except 
for  a  price  so  high  as  to  make  the  recapitalization  of  that 
price  a  potential  cause  for  future  antagonism.” 

9S 


December  Interrupts 
Industrial  Rise 

December  generally  brings  a  decrease  in  the  weighted 
average  of  manufacturing  activity,  measured  by  energy 
consumption,  when  adjustment  is  made  for  the  difference 
in  the  number  of  working  days  compared  with  Novem¬ 
ber.  Certain  industries  are  quite  unifc»rmly  subject  to  a 
more  or  less  pronounced  seasonal  decline,  among  them 
the  automobile  industry,  food  products,  lumber  and  wood 
products,  paper  and  pulp,  rubber  products  and  textiles. 
Smaller  and  less  uniform,  but  predominantly  downward, 
changes  over  a  period  of  years  are  indicated  in  iron  and 
steel,  metal-working  and  the  stone,  clay  and  glass  group. 

It  was  therefore  to  be  expected  that  the  returns  re¬ 
ceived  by  the  Electrical  World  for  the  last  month  of 
1932  should  point  to  a  decline  from  the  preceding  month. 
It  amounted  to  9  per  cent.  A  year  ago  it  was  10  per 
cent.  This  would  indicate  a  slightly  more  favorable 
change  in  1932  than  in  1931,  but  a  difference  of  one  per 


cent  is  too  small  to  be  significant,  especially  as  the  index 
remains  9  per  cent  under  the  preceding  year’s. 

If,  however,  the  comparison  is  made  with  an  autumn 
month,  for  example  September,  the  showing  is  much 
better  than  in  other  recent  years.  In  1928  there  was  a 
decrease  of  5.3  per  cent;  in  1929,  14.2;  1930,  10.4;  1931, 
10.7 ;  1932,  4.9  per  cent. 

Resuming  the  comparison  with  November,  automobiles 
rose  15  per  cent;  chemicals,  iron  and  steel,  metal-work¬ 
ing,  wood  products,  paper,  rubber  and  the  stone  indus¬ 
tries  declined  less  than  in  1931.  In  foods  and  textiles 
the  decrease  was  only  moderately  greater.  Leather 
dropped  more,  but  continues  above  the  1931  level.  Among 
those  that  are  still  materially  lower  than  a  year  ago  and 
far  under  the  1923-1925  average  are  the  automobile, 
metal  and  stone  products  industries. 

In  New  England  the  10  per  cent  drop  from  Novem¬ 
ber  was  due  chiefly  to  further  declines  in  leather  and 
textiles,  and  of  metals  back  to  the  September  level,  after 
an  intervening  rise.  The  largest  factor  in  depressing 
the  Middle  Atlantic  index  was  the  slackened  activity  in 
cement  mills,  while  in  the  North  Central  region  auto¬ 
mobile  gains  partly  offset  losses  in  other  lines. 


1929 


1930 


^  t  }f 

1931 


I  «  5 

1932 


Index  of  monthly  manufacturing  activity 

Base;  Averace  month  1923-1925  =  100 

(Corrected  for  number  of  working:  days,  but  not  for  seasonal  variation.) 

These  data  are  compiled  by  Electrical  World  and  are  based  on  monthly  con¬ 
sumption  of  electrical  energy  by  3,800  large  manufacturing  plants  in  various  industries 
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Industrial  Group 

All  Industry . 

79.8 

87.7* 

85.1 

89.6 

75.8 

84.0 

90.2 

84.5 

82.6 

91.S* 

86.8 

87.1 

72.4 

78.5 

75.4 

82.9 

Automobile  (including  parts  and 

accessories) . 

54.5 

47.3 

37.7 

78.1 

67.0 

62.6 

47,2 

115.2 

53.7 

46.5 

38.6 

77.4 

Chemical  products  (including  oil 

refining) . 

124.3 

130.1* 

129.0 

118.2 

133.4 

140.5 

153.6 

128.5 

128.0 

136.2* 

131.8 

128.0 

113.3 

118.7 

110.2 

102.8 

Food  products . 

104.0 

121.3 

118.3 

124.8 

104.4 

130.0 

110.0 

102.0 

97.9 

115.5* 

116.8 

115.8 

Iron  and  steel . 

54.0 

57.5* 

54.8 

70.0 

80.8 

98.0 

100.3 

90.8 

43.6 

46.8 

41.3 

69. 1 

58.5 

61.3 

59.5 

68.4 

Metal  working . 

51.7 

56.1* 

53.0 

70.9 

71.4 

81.2 

79.3 

93.2 

52.2 

53.3 

51.6 

63.5 

46.8 

53.0* 

45.6 

69.4 

Metals  Group . 

52.6 

56.6* 

53.8 

70.6 

74.3 

85.9 

85.3 

92.5 

48.5 

50.7 

47,2 

65.2 

50.8 

56.3* 

50.9 

69. 1 

Leather  products . 

82.0 

95.4 

93.7 

79.2 

66.7 

80.7 

95.5 

60.9 

101.0 

120.3 

103.1 

105.7 

79,0 

84.8 

79.6 

62.9 

Forest  products . 

86.3 

96.2* 

88.5 

74. 1 

41.3 

43.2 

44.0 

42.9 

34.4 

56.2 

53.6 

48.8 

72.8 

84.3 

83.5 

73.4 

Paper  and  pulp . 

101.3 

113.6* 

111.3 

107.0 

101.0 

107.5 

115.3 

131.0 

63.0 

66.7 

68. 1 

64.8 

96.3 

115.8 

112.2 

87.6* 

77.2 

93.0 

86.5 

79.2 

97.8 

103.8 

105.4 

78.6 

70.5 

87.6 

77,0 

86.7 

84.0 

84.0 

72.3 

94.6 

Stone,  clay  and  glass . 

62.7 

81.9* 

84.3 

76.8 

36.2 

61.7* 

66.7 

57.0 

86.7 

99.7* 

109.3 

82. 1 

Textiles . 

86.5 

93.0* 

94.8 

89.8 

63.5 

68.3 

78.3 

68.3 

117.3 

124.0 

122.8 

102.8 

111.0 

124.5 

117.5 

105.5 

•Revision. 
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David  and  Goliath  in  Manufacture 


By  D.  R.  STEVENS* 

Vice-President  the  Okonite  Company 


The  roots  of  the  greatest  happiness,  and  conse¬ 
quent  greatest  efficiency,  lie  in  the  smaller  plants, 
but  only  in  the  case  where  they  have  an  able, 
well-trained,  level-headed  management.  In  a  small  plant 
it  is  possible  to  have  a  simple  organization.  In  large 
industry  and  in  government  simplicity  is  absent.  Make 
no  mistake,  we  have  to  have  our  large  industries  and 
our  government.  They  accomplish  what  no  small  plant 
can  be  expected  to  accomplish,  but  they  do  not  contain 
the  probabilities  for  the  greatest  net  happiness  and  con¬ 
sequent  net  efficiency  per  man. 

Mr.  Schwab  has  uttered  a  golden  rule:  “I  have  never 
seen  a  man  who  could  do  real  work  except  under  the 
stimulus  of  encouragement  and  enthusiasm  and  the 
approval  of  the  people  for  whom  he  is  working.”  Never¬ 
theless,  great  industries  that  spend  immense  amounts  of 
time  and  money  to  create  spirit  simply  do  not  oflfer  that 
stimulus  of  encouragement  and  enthusiasm,  and  their 
created  spirit,  in  a  measure,  is  artificial.  The  maze  of 
managers,  assistants,  supervisors  and  general  executives 
which  are  permitted  in  every  comer  of  large  industry 
today  breaks  down  effective  contact  between  the  leader 
and  the  men,  no  matter  how  broad-gaged  the  leader 
may  be. 

The  small  plant  can  fall  into  the  same  bad  habits  by 
copying  the  large  plant,  but  the  small  plant  under  broad¬ 
minded  leadership  has  every  possibility  in  the  world  of 
making  the  better  comparative  showing.  If  the  small 
plant  borrows  the  ideas  of  every  convention  and  bor¬ 
rows  the  program  of  big  industry  and  establishes  bureaus 
it  will  be  in  trouble. 

The  factory  manager  of  the  small  plant  has  the  oppor¬ 
tunity  to  be  in  himself  what  all  these  bureaus  strive  to 
be  in  big  industry.  A  small  plant  needs  no  charts  and 
push-pins  for  production  control.  It  can  employ  oper¬ 
atives  to  do  work  right  and  with  pride  and  all  inspectors 
can  be  eliminated.  The  manager  can  do  his  own  foremen 
training  and  be  trained  by  his  foremen.  The  foremen 
and  the  manager  can  be  their  own  efficiency  department, 
safety  department,  fire  prevention  department,  and  the 
like. 

In  the  matter  of  specifications  for  purchasing,  the 
small  plant  has  the  opportunity  to  lead  in  a  movement 
for  better  conditions  in  America.  Specifications  can  kill 
quality,  kill  initiative,  kill  profit,  promote  unemployment 
and  throttle  honesty.  Specifications  written  with  an 
engineering  technique  to  help  a  purchasing  department 
buy  cheaply  are  usually  an  unnecessary  complication  and 
a  hurt  to  industry.  The  small  plant  has  the  opportunity 

*  Abstract  of  address  presented  at  the  joint  meeting  of  the 
Taylor  Society,  Society  of  Industrial  Engineers  and  Marketing 
Society,  New  York,  December  8,  1932. 


Takins  stock  of  the  small  manuFac- 
turins  plant. 

Meeting  changed  conditions. 

Size  in  relation  to  production,  sales 
and  labor. 

Management  the  key. 

to  write  specifications  only  when  necessary  and  then 
sensible  specifications,  specifications  that  are  made  specific 
as  to  requirements  in  service  and  not  as  to  design,  manu¬ 
facture  and  test. 

A  small  plant  has  the  opportunity  to  remind  the  world 
that  each  company  has  its  own  sales  manager  and  its 
own  purchasing  agent,  but  that  each  sales  manager  must 
sell  somebody  else’s  purchasing  agent.  A  sales  manager 
is  denied  the  experience  of  selling  to  his  own  purchasing 
agent.  The  purchasing  agent  is  denied  the  experience 
of  buying  from  his  own  sales  manager.  And  general 
managers  have  not  done  much  about  getting  into  a 
three-corner  session  for  their  own  education.  They  all 
want  to  buy  cheap  and  sell  dear,  yet  they  could  try  to 
do  something  about  improving  business  from  within.  In 
twenty  years  they  have  provided  little  thoughtful  leader¬ 
ship  for  their  purchasing  agents. 

A  small  plant  can  set  the  pace  toward  better  ideals  in 
purchasing  by  suggesting:  “We  wish  to  make  a  profit  in 
our  industry  and  we  hope  that  you  can  make  a  profit  in 
yours.”  A  salesman  who  saw  this  motto  on  a  purchasing 
agent’s  wall  might  fall  in  a  faint  today !  All  purchasing 
agents  are  beginning  to  see  that  business  will  not  recover 
until  goods  are  sold  at  a  profit.  Still,  many  are  busy 
trying  to  force  selling  at  ruinous  prices. 

If  the  small  plant  is  troubled  with  the  reciprocity 
argument  forced  upon  its  customers  by  the  intimidating 
statistics  of  big  business,  a  thoughtful  reference  may  be 
made  to  those  figures  supplied  by  the  1929  biennial 
Census  of  Manufacturing  showing  that  99  per  cent  of 
manufacturing  plants  in  this  country  contained  less  than 
500  employees. 

Red  tape  can  be  cut 

The  small  plant  can  cut  the  red  tape.  Even  the 
engineering  schools  and  business  colleges  do  not  under¬ 
stand  how  much  complication  they  are  teaching.  But 
some  of  our  leaders  of  business  and  government  do 
understand  and  the  American  people  as  a  voting  unit  are 
demanding  simplification.  In  business  let  me  quote  H.  P. 
Liversidge,  vice-president  of  the  great  Philadelphia  Elec¬ 
tric  Company:  “So  far  as  you  are  able,  help  to  remove 
those  things  which  are  in  the  nature  of  red  tape.  Direct 
thinking,  direct  action,  is  what  we  need  today.  Further¬ 
more,  it  seems  to  me  that  the  electrical  industry  has 
become  so  entangled  in  ordinances,  standards,  complex 
specifications,  rules  and  regulations  that  at  times  one 
wonders  how  we  move  at  all.  I  plead  for  simplification 
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of  those  things  which  have  to  do  with  the  development  of 
our  business.  I  believe  it  is  coming,  because  there  is 
more  sound,  common  sense  in  the  electrical  industry 
today,  less  ego  among  individuals  as  well  as  organizations 
and  more  willingness  to  listen  to  helpful  advice.” 

I  am  an  engineer,  educated  in  Boston,  but  I  bow 
acknowledgment  to  that  true  word  spoken  in  jest  by 
Alfred  E.  Smith  during  a  recent  visit  to  the  Hub  of  the 
Universe  when  he  said  60  per  cent  of  all  the  white  paper 
manufactured  in  this  country  is  used  by  engineers  and 
accountants. 

I'he  greatest  asset  of  a  small  plant  is  its  ability  to 
give  quick  action.  A  small  organization  with  definite 
responsibilities  eliminates  the  necessity  of  a  tedious 
checking  of  departmental  and  company  policies  and 
obtaining  of  O.K.’s.  A  small  plant  may  concentrate  on 
one  specialty  and  know  its  subject  well  and  it  may 
impress  its  customer  on  that  account  better  than  many 
a  larger  company  with  so-called  diversification  where 
replies  are  slow,  understanding  is  difficult  and  deliveries 
drag. 

The  small  plant  has  a  wonderful  opportunity  to  handle 
its  labor  policies  smoothly  and  without  misunderstand¬ 
ing,  It  needs  no  complicated  industrial  relation  system. 
It  can  anticipate  and  prevent,  where  the  large  industry 
is  forced  to  struggle  and  settle,  and  it  has  this  advantage 
because  the  manager  and  foremen  can  be  alert  to  their 
problems. 

The  small  ])lant  can  be  alert  to  have  the  best  of 
machinery  equipment  and  the  best  research  ecjuipment 
and  staff.  It  is  wrong  to  assume  that  the  great  com- 
l)any  has  unlimited  resources  in  this  regard.  The  great 
company  is  so  big  and  the  demands  upon  it  are  so  com¬ 
plicated  that  it  is  frequently  out  of  date  with  machinery, 
and  its  research  on  any  given  subject  is  retarded  by  the 
complexity  of  the  many  demands  upon  its  research  staff. 

Relation  of  size  to  success 

Size  is  not  the  deciding  factor.  The  laws  of  math¬ 
ematics  are  all  against  big  industry  in  the  matter  of 
internal  success.  Many  executives  make  many  com¬ 
plications  and  many  jealousies,  much  lost  motion  and 
much  delay.  Yet  there  are  managers  in  big  industries 
who,  while  striving  to  maintain  a  simple  and  economical 
l)lant  or  department,  are  criticised  for  maintaining  their 
organization  too  thin.  Small  industry  can  fall  into  the 
same  error,  and  with  the  greatest  opportunity  in  the 
world  it  can  complicate  itself  and  load  itself  down  with 
barnacles.  Therefore,  small  industry  should  beware  of 
titles  and  assistants  and  taking  the  educational  programs 
of  conferences  too  seriously. 

Resources  are  all  in  favor  of  big  industry  and  for  the 
safety  and  welfare  of  the  nation  we  must  have  great  com- 
I>anies  and  great  plants.  I  w'ould  be  the  last  one  to  let 
the  impression  get  abroad  that  great  concerns  should  be 
abolished  in  favor  of  small  concerns.  I  am  simply 
preaching  that  great  industry  has  much  more  to  learn 
from  small  industry  than  small  industry  has  to  learn 
from  great  industry. 

All  industry  is  ojK^rated  for  profit.  One  thing  that 
can  be  copied  from  the  large  company  is  willingness  to 
disclose  l)alance  sheet  position.  Every  key  man  in  the 
organization  and,  in  fact,  every  working  man  can  be 
trained  to  a  certain  understanding  of  the  balance  sheet, 
elementary  in  some  cases  and  complete  in  other  cases. 
America  is  not  socialistic.  The  workman  wants  to  know 
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that  his  company  is  sound  and  strong  and  well  in¬ 
trenched.  He  and  every  key  man  want  to  contribute 
their  part  to  that  condition  and  they  all  know  that  their 
income  will  be  steady  and  better  the  stronger  the  balance 
sheet  grows.  They  do  not  even  care  how  much  is  paid 
in  dividends  and  salaries  provided  that  the  balance  sheet 
position  growls  stronger  as  a  result  and  provided  that 
their  own  continuity  of  employment  and  their  own  wage 
position  are  maintained  up  to  standard  or  better  than 
their  neighbors.  Yet  small  industry  has  a  tendency  to 
conceal  its  statements  from  its  own  staff. 

Keeping  the  smaller  company  alive 

The  small  plant  can  do  a  great  deal  with  balance  sheet 
ratios  and  factory  efficiency  ratios.  Ratios  are  not  com¬ 
plicated.  They  are  very  simple,  and  if  our  government 
had  a  monthly  barometer  for  each  department  which 
read,  dollars  spent  per  million  of  population,  each 
department  head  would  strive  to  improve  his  barometer 
each  month  in  order  to  make  his  job  more  secure  and 
each  party  w'ould  try  to  assure  the  voter  that  it  could 
show  a  better  ratio  than  the  other  party.  This  is  a 
very  simple  matter.  Try  keying  your  plant  up  on 
pounds  shipped  per  man-hours  of  labor.  Watch  your 
52- week  moving  average.  These  are  figures  you  can 
have  every  day.  It  works  in  the  small  plant  and  it  could 
work  in  government. 

At  this  point  I  must  express  admiration  for  the  one- 
page  bulletin  sent  out  by  Ford,  Bacon  &  Davis  on 
January  12.  1932.  Certainly  I  can  produce  no  better 
brief  to  cojk*  with  the  present  situation.  Most  plants 
will  not  follow  this  advice.  They  will  only  think  in 
a  general  way  that  they  have  done  about  all  they  can 
he  exi)ected  to  do.  The  bulletin  follows: 

Again  we  say : 

No  one  can  predict  whetlier  or  not  conditions  will  soon  get 
better  or  be  w'orse,  or  w'hether  hard  times  will  soon  be  over  or 
last  some  time. 

There  is  only  one  sure  course: 

1.  Take  things  as  you  find  them  today. 

2.  Assume,  to  be  safe,  that  this  is  what  you  are  going  to  have 
for  some  time  to  come.  Cut  out  hoping  and  go  to  work. 

3.  At  once  reshape  your  business  to  meet  these  conditions — let 
the  chips  fall  where  they  may, 

4.  Cut  your  costs  so  they  can  meet  today’s  prices  and  yet 
make  a  profit. 

5.  Discard  every  obsolete  metho<l  in  your  plant. 

6.  Don’t  replace  any  machine  with  one  like  it — it’s  out  of  date. 

•  7.  Write  down  your  inventories  at  once. 

8.  Install  rigid  controls  of  purchase,  protluction  and  inventory. 

9.  Budget  every  operation  on  a  flexible  basis  to  sales  and  stay 
within  the  figures. 

10.  Cut  out  dead  overhead  or  else  put  it  to  w-ork. 

11.  Budget  your  cash  position  month  by  month  two  years 
ahead.  (Do  this  not  only  on  today’s  conditions  but  to  play  safe 
make  another  schedule  on  conditions  even  worse.) 

12.  Get  out  of  decadent  lines. 

This  is  but  sound  common  sense.  Then  if,  as  we  hope,  busi¬ 
ness  turns  upward  soon,  that  will  be  so  much  more  “velvet 
for  you. 

The  industrial  engineer  has  advised  that  industry  must 
find  out  and  produce  what  the  customer  wants.  If  the 
s|)eaker  might  suggest  what  the  potential  customers  of 
the  industrial  engineers  want  he  would  say  that  industries 
would  welcome  any  workable  plan  headed  by  a  firm  ot 
reputable  industrial  engineers  which  would  keep  industry 
from  trade  warfare  and  feeding  oflf  of  each  other  s 
corpses.  If  the  industrial  engineer  can  show  the  way 
to  do  this  without  violating  government  laws  even  the 
government  will  applaud  and  industry  does  not  even  ask 
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for  a  profit.  All  it  asks  is  how  to  stop  the  engulfing 
deficit.  This  may  be  uneconomic.  Maybe  the  law  of 
survival  of  the  fittest  is  all  for  the  best.  Nevertheless, 

I  repeat  this  is  what  the  potential  customers  of  the  indus¬ 
trial  engineers  want.  The  government  wants  an  indus¬ 
try  healthy  enough  that  it  may  produce  tax  revenue  for 
balancing  the  budget. 

The  small  corporation  must  adjust  costs  to  meet  new 
levels,  but  it  should  not  fall  into  the  error  of  cutting 
prices  in  greed  for  sales.  Rather,  small  plants  should 
endeavor  to  show  the  way  in  the  nation  for  meeting 
their  industrial  problems  without  going  to  trade  war. 

When  times  are  good  greed  for  sales  must  also  be  kept 
in  check.  There  is  a  Japanese  proverb  to  the  effect  that 
where  great  profit  is,  loss  lies  hidden  near  by.  Making 
of  a  profit  is  a  happy  condition.  It  is  a  good  time  to 
sit  pretty  and  endeavor  not  to  spend.  Growth  may  mean 
opportunity,  but  it  is  just  as  apt  to  mean  loss,  and  when 
the  manager  leaves  his  happy  profit  condition  and  gets 
into  his  loss  position  he  may  find  that  he  has  hold  of  the 
cow’s  tail  just  when  he  wishes  he  might  retire.  Try 
to  grow  out  of  surplus  only.  You  may  miss  some  won¬ 
derful  opportunity  to  expand,  but  you’ll  be  more  likely 
to  keep  sane  and  be  respected  all  your  life.  And  you’d 
help  America  to  be  more  stable. 

Where  competitive  conditions  are  forcing  all  indus¬ 
tries  to  underbid  one  another,  resulting  in  a  race  for 
suicide,  research  holds  out  a  most  helping  hand.  New 
products,  esi:)ecially  patented  products,  mean  creation  of 
a  new  demand  at  a  new  and  profitable  price  and  a  legal 
means  for  preventing  competitive  warfare.  Moreover, 
as  many  of  these  new  research  items  are  produced  it 
is  found  that  the  incentive  has  been  the  demand  for 
higher  quality  articles.  This  demand  not  only  reverses 
the  trend  toward  cheapness  but  it  establishes  a  greater 
market  for  labor,  as  the  quality  operations  usually  call 
tor  more  hours  of  labor  than  on  former  competitive 
articles.  New  development  also  sets  up  a  protective 
bjirrier  against  the  automatic  and  inevitable  price  reduc¬ 
tion  demand  of  the  purchasing  agents.  There  is  always 
a  market  at  a  profitable  price  for  a  higher  quality 
article. 

The  small  industry  is  often  weak  on  research,  one 
reason  being  that  the  engineering  graduate  naturally 
gravitates  toward  the  glamor  of  the  research  department 
of  the  large  plants  with  their  magnificent  and  intriguing 
possibilities.  For  one  example,  the  Technology  Review 
of  October  calls  attention  to  the  backwardness  in  the 
wood-working  industry  due  to  the  small  size  and  local 
character  of  wood-working  operations. 

The  purchasing  agent  of  a  small  plant  should  not 
gamble.  Little  money  is  ever  made  through  gambling 
in  a  purchasing  department.  We  never  hear  of  the 
losses,  but  they  are  plenty. 

High-mindedness  is  a  virtue,  but  to  keep  ^live  the 
small  plant  must  avoid  fads  and  frills.  Many  a  mis¬ 
spent  surplus  would  be  a  handy  asset  today  and  we  have 
all  contributed  to  that  mis-spending,  partially  because  the 
government  system  of  taxation  has  been  such  that  if 
company  earnings  were  too  large  you  had  to  pay  that 
much  more  to  the  government.  Pay  as  good  wages  as 
you  can,  have  working  conditions  as  good  as  you  can, 
teach  men  to  save  as  much  as  they  can  against  a  rainy 
(lay.  and  be  very  wary  about  anything  more'  than  this. 
It  is  possible  to  get  through  a  depression  if  one  has 
saved  in  savings  banks,  building  and  loan  associations 


and  highest  grade  bonds — and  has  not  lx)rrowed  for 
investment  purposes.  Teaching  men  to  save  means  also 
teaching  your  management  to  save  and  build  that  sur¬ 
plus  against  today’s  example  of  the  rainy  day. 

The  small  plant  will  be  a  valuable  laboratory  with 
which  to  check  our  economic  ravings.  The  manager 
with  a  shrinking  surplus  is  waiting  for  that  miracle 
worker  to  show  him  all  about  increasing  wages,  lower¬ 
ing  prices,  shortening  hours,  increasing  leisure,  supplying 
buying  power,  expanding  operations,  providing  unem¬ 
ployment  insurance  and  old-age  pensions,  and  paying  new 
taxes  to  balance  the  bureaucratic  budgets.  Those  who 
advocate  expansion  of  governmental  activities  today 
should  put  themselves  in  the  place  of  the  single  owner 
of  a  small  and  withering  business  and  ask  themselves 
if  there  is  any  other  way  to  save  that  business  than  by 
the  utmost  retrenchment  and  careful  husbanding  of 
resources.  As  all  science  is  first  tried  out  on  a  laboratory 
scale,  so  the  advocates  of  more  expense  by  government 
sliould  return  to  the  laboratory  of  small  l)usiness  to 
check  their  ideas. 

Sooner  or  later  we  will  have  to  face  the  fact  that  time 
will  not  remedy  all  difficulties.  We  will  have  to  produce 
what  people  will  buy  and  the  trend  will  not  be  all  for 
cheapness.  The  trend  for  quality  is  returning.  We  will 
have  to  learn  that  net  profits  and  not  gross  sales  are  an 
indicator  of  stability.  Lower  volume  must  yield  a  profit. 
We  have  to  learn  not  to  go  into  debt  for  a  gamble,  but 
only  in  an  emergency.  We  will  have  to  learn  to  establish 
the  principles  of  thrift  rather  than  the  frills  and  fads  of 
pension  systems,  unemployment  benefits  and  the  like. 
Any  high-minded  program  can  only  endure  as  long  as 
the  surplus  endures.  We  have  our  great  opportunity  to 
be  honest  and  fair  and  reasonable  with  labor.  We  must 
become  our  own  economists,  watch  our  own  surplus  and 
remember,  after  all,  that  horse  sense  is  only  stable 
thinking. 

T 


Cost  of  Intake  Racks 
at  Fifteen-Mile  Falls 

Itemized  costs  of  the  intake  racks  for  the  four  39,000- 
kva.  generating  units  at  the  Fifteen-Mile  Falls  (Comer- 
ford)  station  of  the  New  England  Power  Association 
system  have  been  prepared.  Each  unit  is  driven  by  a 
waterwheel  rated  at  54,200  hp.  when  operating  at  180-ft. 
head.  The  racks  are  of  structural  steel,  the  area  for  each 
unit  being  2,290  sq.ft.  Rack  bars  are  4^  x  |-in.  round 
edge  type,  spaced  3^  in.  center  to  center.  Cost  of  paint¬ 
ing  is  included. 

Amount  Unit  Cost 
per  Sq.  Ft. 

Labor  . $6,604.77  $0.72 

Material 

Rack  supports,  324,699  lb.  at  3.8  cents.  12,300.00 

Racks,  221,700  lb.  at  3.9  cents .  8,656.50 

Paint,  225  gal.  at  $3.25 .  733.93 

Miscellaneous  supplies  .  414.64 

Handling  and  auto  operation .  189.33 

Prorate  charges  .  531.45 

Total  material  . $22,825.85  $2.49 

Total  cost  . $29,430.62  $3.21 

Total  cost  per  kva.  (cents) .  18.9 
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Electric  Meltins 

Gives  Superior  Iron 


By  DELTON  T.  WABY 

Public  Service  Company  of  Northern  Illinois,  Chicago 


Market  analysis  shows  a  potential  load  of 
1,800,000  hp.  and  an  ultimate  electric  utility 
revenue  of  $22,000,000  annually  from  iron 
foundries  in  seven  Middle  West  states.  Ninety  per  cent 
of  this  business  is  in  Illinois,  Wisconsin,  Indiana,  Ohio 
and  Michigan.  Users  of  electric  furnaces  for  cast  iron 
melting  know  they  are  producing  a  product  superior  to 
cupola  cast  iron,  but  the  market  does  not  recognize  the 
superior  quality  of  electric  furnace  iron.  The  electric 
utilities  must  assist  in  developing  the  electric  furnace 
method  of  producing  cast  iron  in  competition  with  the 
cupola  and  the  powdered  coal  furnace.  Problems  retard¬ 
ing  more  extensive  use  of  the  electric  furnace  in  this 
field  are:  (1)  Cost  of  power;  (2)  lack  of  acceptance  of 
electric  furnace  iron  by  the  trade,  and  (3)  first  cost  of 
electric  melting  equipment. 

These  are  the  conclusions  of  most  direct  interest  to 
electric  utilities  reached  from  an  exploratory  research  by 
the  writer,  sponsored  by  the  Utilities  Research  Commis¬ 
sion,  Inc.,  of  Chicago. 

The  major  factors  determining  the  interest  of  the 
electric  utilities  in  electric  melting  of  cast  iron  are  the 
potential  connected  load,  annual  consumption  of  energy 
and  annual  revenue.  Taking  the  year  1927  as  a  more 
nearly  normal  basis  for  calculation  than  the  years  fol¬ 
lowing,  Department  of  Commerce  statistics  show  an 


Cost  of  energy  looms  large  to  foundry 
operators,  but  quality  is  the 
answer  to  this  "objection.”  Elec¬ 
tricity  expense  will  shrink  to  true 
proportion  when  superior  quality 
of  electric  iron  is  appreciated  in 
the  market. 


average  foundry  production  of  4,140  tons  of  metal 
melted  per  year  in  the  states  of  Illinois,  Indiana,  Iowa, 
Kentucky,  Michigan,  Ohio  and  Wisconsin.  There  are 
approximately  1,300  foundries  in  these  seven  states,  most 
of  them  in  Illinois,  Indiana,  Michigan  and  Ohio.  The 
annual  production  of  these  1,300  foundries  is  in  excess 
of  5,300,000  tons.  At  a  conservative  figure  of  550 
kw.-hr.  per  ton  for  cold  melting  and  150  kw.-hr.  per  ton 
for  duplexing,  and  assuming  that  approximately  30  per 
cent  of  the  tonnage,  or  1,600,000  tons,  is  duplexed,  the 
potential  annual  energy  consumption  represented  by  this 
load  is  2,275,000,000  kw.-hr.,  or  a  potential  gross  rev¬ 
enue  at  1  cent  per  kilowatt-hour  of  $22,750,000. 

In  the  survey  on  which  the  conclusions  in  the  open¬ 
ing  paragraph  of  this  article  are  based,  sixteen  users  of 
electric  melting  furnaces  reported  a  connected  load  of 
22,400  hp.,  or  1,400  hp.  per  plant.  On  this  basis  the 
total  connected  load  in  the  seven 
states  would  exceed  1,800,000  hp. 
Just  one-tenth  of  this  possible  load 
would  be  very  much  worth  the  inter¬ 
est  of  the  electric  utilities.  A  survey 
of  production  figures  from  territory 
served  by  the  three  major  electric 
service  companies  in  the  Chicago  dis¬ 
trict,  namely.  Commonwealth  Edison 
Company,  Public  Service  Company 
of  Northern  Illinois  and  Northern 
Indiana  Public  Service  Company, 
shows  an  annual  cast-iron  tonnage 
for  the  year  1930  of  771,000  tons  and 

Used  for  duplexing 
special  iron 

In  the  Campbell,  Wyant  &  Can¬ 
non  foundry  at  Muskegon,  Mich., 
this  1,000-lb.  per  hour  ’Lectro- 
melt  furnace  is  used  for  duplex¬ 
ing  a  special  type  of  cast  Iron 
known  as  “Proferal,”  which,  it 
is  stated,  is  a  worthy  competitor 
of  steel  forgings  in  the  manu¬ 
facture  of  torsion  members  such 
as  camshafts,  crankshafts  and 
the  like. 
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Producing  high  test  gray  iron 

This  Detroit  Electric  3,000-lb.  capacity  furnace  is  oper¬ 
ated  by  the  Carondelet  Foundry  Company,  St.  Louis, 

Mo.  To  this  company,  among  other  pioneers  in  the  field, 
the  electric  utility  industry  owes  a  real  debt  of  gratitude 
for  its  work  :n  the  development  of  electrically  melted 
gray  iron  as  a  commercial  proposition. 

an  annual  potential  revenue  based  on  electrical  energy  at 
1  cent  per  kilowatt-hour  of  $4,230,000,  assuming  100 
per  cent  cold  melting. 

A  summary  of  the  connected  load  in  sixteen  out  of 
the  22  foundries  to  which  questionnaires  were  sent  in 
this  survey  shows  a  total  of  22,160  hp.  in  electric  melt¬ 
ing  furnaces,  producing  an  annual  tonnage  of  cold-melt 
cast  iron  of  34,500  tons.  About  21,400,000  kw.-hr.  was 
used  in  producing  this  tonnage.  In  addition  to  cold  melt¬ 
ing  a  large  number  of  foundries  employ  the  electric  fur¬ 
nace  as  a  superheater  in  what  is  termed  the  duplexing 
process,  and  in  this  field  19,400  tons  was  melted  during 
1930,  representing  an  annual  kilowatt-hour  requirement 
of  3,700,000.  Thus,  the  total  ener^  used  by  the 
sixteen  foundries  answering  the  questionnaire  reaches 
the  large  figure  of  25,100,000  kw.-hr. 

Electric  heat  justified  by  advantages 

Rates  for  electric  utility  service  in  the  foundries  sur¬ 
veyed  during  this  exploratory  research  varied  consider¬ 
ably.  On  each  installation,  however,  foundry  operators 
found  electric  heat  justified  because  of  the  many  advan¬ 
tages  over  other  melting  processes.  Foundries  earning 
a  low  increment  price  for  additional  energy  were  pro¬ 
ducing  a  large  tonnage.  These  foundries  were  producing 
jobbing  foundry,  gray  iron  castings  and,  due  to  the  large 
tonnage  produced,  were  obtaining  increment  power  for 
melting  as  low  as  f  cent  per  kilowatt-hour.  In  other 
cases  where  electric  furnaces  were  employed  for  duplex¬ 
ing  the  cost  of  electrical  energy  was  If  cents  per  kilo¬ 
watt-hour.  These  plants  justified  the  electric  furnace 


installation  because  of  reduced  rejects,  greater  tonnage 
of  finished  castings  per  ton  of  gray  iron  melted  and 
reduced  loss  of  alloys  because  of  electric  melting.  In 
each  individual  installation  the  cost  of  electric  power  wa« 
in  a  direct  relationship  with  the  type  of  casting  pro¬ 
duced.  For  ordinary  gray  iron  melting,  which  means 
large  tonnage  and  high  load  factor,  the  lower  rate  secured 
the  business  in  competition  with  other  melting  methods, 
while  in  the  case  of  the  higher  rate  schedules  the  electric 
furnace  was  justified  because  of  other  savings  which 
electric  melting  effected  in  the  over-all  foundry  costs.  It 
may  be  conservatively  estimated  that  the  electric  utilities 
serving  the  sixteen  foundries  covered  by  this  investiga¬ 
tion  obtained  a  gross  revenue  of  $325,000  per  year. 

Reaction  on  cost  of  power 

The  survey  replies  show  that  the  cost  of  electric  power 
is  a  large  factor  inhibiting  the  expansion  of  this  busi¬ 
ness.  Other  major  problems  are  those  of  furnace 
linings,  initial  cost  of  installation  and  molding  practices. 
Many  users  emphasize  the  fact  that  the  superior  strength 
of  electric  furnace  cast  iron  is  not  receiving  full  recog¬ 
nition.  Judging  from  the  statements  of  some  foundry 
superintendents  in  connection  with  standardization,  most 
users  of  electric  furnaces  for  cast-iron  melting  are  fol¬ 
lowing  the  results  of  their  own  experience  in  revising 
their  foundry  practices  and  are  operating  as  sixteen  indi¬ 
vidual  manufacturers,  with  no  means  of  exchanging 
experiences  and  no  set-up  in  their  own  plants  to  carry 
on  research  work.  Study  is  absolutely  necessary  on  such 
problems  as  furnace  operation,  founding  and  molding 
and  the  selling  of  buyers  on  the  superior  quality  of  the 
electric  furnace  product. 

The  standard  specifications  for  gray  iron  casting  of 
the  American  Society  for  Testing  Materials  call  for  a 
standard  arbitration  test  bar  with  transverse  strength  of 
1,500  lb.  for  light  castings,  1,750  lb.  for  medium  cast- 
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ings  and  2,000  lb.  for  heavy  castings  on  18-in.  centers, 
with  deflections  not  less  than  0.20  in.  Tensile  strength 
requirements  are  a  minimum  of  18,000  lb.  per  square 
inch  for  light,  21,000  lb.  for  medium  and  24,000  lb.  for 
heavy  castings. 

Quality  of  product  enhanced 

Compare  these  s[)ecifications  with  the  results  obtained 
at  a  large  automobile  plant  in  Indiana  on  electric  fur¬ 
nace  cast  iron.  The  scrap  material  from  which  the  fol¬ 
lowing  results  were  obtained  was  similar  to  that  used 
in  the  average  foundry.  The  charge  consisted  of  855 
lb.  of  borings  and  45  lb.  of  steel,  giving  a  material  with 
2.1  |)cr  cent  silicon  and  3.36  per  cent  carbon.  The  aver¬ 
age  of  sixteen  heats  over  a  day’s  run  showed  that  elec¬ 


tric  furnace  iron  poured  from  the  above  materials  had 
an  average  tensile  strength  of  48,000  lb.  per  square  inch, 
or  20,000  lb.  in  excess  of  the  A.S.T.M.  standard  spec¬ 
ifications  for  high  test  gray  iron  casting.  Tests  made 
at  this  plant  on  cupola  iron  showed  that  the  electric  fur-  • 
nace  product  averaged  33  per  cent  greater  tensile 
strength  and  approximately  40  per  cent  greater  trans¬ 
verse  strength. 

Today  the  use  of  electric  melting  is  largely  confined 
to  the  production  of  special  gray  iron.  The  production 
of  each  foundry  from  the  standpoint  of  type  of  casting 
and  tyi)e  of  alloy  gray  iron  bears  a  definite  relationship 
to  electric  power  costs.  Reductions  in  the  cost  of  elec-  I 

trie  service  have  paralleled  increased  use  of  electrical  I 

energy  by  existing  customers.  This  fact  points  with  a  I 


Summary  of  Survey  in  Foundries  Producing  Electric  Furnace 


Tr«n«- 

former  - - Production  Capacity - - 


Inst. 

Capacity 

Kva. 

Primary 

Voltage 

Furnace 

Voltage 

Lb.  per  Hour 
Duplex  Cold  Melt 

Lb.  per 
Month 

Composition  of  Charge 

Type  of  Tons  per  Year 

('astings  Produced  Melted  Yield 

Kw.-Hr. 

Duplex 

per  Ton 
Cold  .Mel 

1 

125 

4,600 

90 

740 

350 

150,000 

Steel  scrap, 
cupola  metal, 
borings  and  punchings 

Pressure,  heat-resisting, 
high  strength 

900 

175 

600 

2 

300 

4,600 

90 

500 

176,000 

Borings  and  scrap 

Pressure,  heat  resisting, 
gears,  non-corrosive  1,100 

550-60S 

3 

3,000 

26,400 

200 

4.500 

1,400,000 

High  test,  alloy  8.000 

4.500 

600 

4 

2.250 

4,000 

135 

7,000 

Scrap 

Carburetors  3, 1 20 

1.560 

625 

5 

4  @  600  ea. 

4,600 

no 

4.000 

2,112,000 

Steel  scrap 

Cupola  iron 

Brake  drums,  clutch  plates,  5,000 
cylinder  blocks, 
small  miscellaneous 

3,000 

150 

to 

200 

6 

400 

13,200 

1 10 

1,500 

600,000 

Light  steel  and  cast 
scrap,  borings 

Motors,  hardware,  orna¬ 
mental,  high  test,  heat- 
resisting,  miscellaneous 

machinery  1,200 

700 

650 

7 

400 

13,200 

100 

1,000 

.\v.  800/hr. 

Steel  scrap,  borings, 
foundry  refuse,  pig  iron 

Small  and  medium-sised 
castings  for  electric  motors  2.000 

1.200 

550 

8 

1.000 

13,200 

238-90 

3,300 

500.000 

Pig  iron,  scrap,  alloys 

Diesel  engine  and 

miscellaneous  2.500 

1.750 

575 

9 

1,500 

100 

bO 

13,200 

no 

3,000 

C- 1  borings,  steel  chips, 
auto  scrap, 
steel  stampings 

Light  agricultural 
implements, 

centrifugal  machinery  2,500 

610 

10 

1.500 

2.300 

125 

3,000 

Stoker,  mine  car  wheels, 
bottle  melds,  heat- 
resisting.  non-corrosive  3,000 

2.250 

500 

II 

bOO 

125 

4.600 

125 

16.000 

400 

• 

Cast  and  steel  scrap, 
borings  and  turnings, 
pig  iron 

-Automotive  parts, 
piston  rings, 

valve  tappets  6,400 

100 

to 

no 

625 

12 

150 

2.300 

165 

high  tap 

80  low 

300 

264,000 

Cast  and  steel  scrap, 
nickel  and  manganese, 
pig  iron 

Special  hard  white  iron 
castings,  gear  castings  1 ,684 

1,500 

700 

13 

100 

4.600 

100 

1.400 

250 

Borings  and  turnings, 
foundry  scrap, 
cupola  metal 

Cylinder  blocks  and  heads, 
manifolds,  |>ermanent 
mold,  casting  work  .... 

M 

1,800 

26.400 

80-140 

18.000 

6.000 

3,600,000 

1,200,000 

Cast  and  steel  scrap, 
foundry  returns, 
borings 

Cylinders  and  cylinder 

heads  1 3,800 

8.943 

125 

550 

15 

300 

1 10 

1.000 

225,000 

Cast  iron  borings, 
steel  scrap 

Cylinder  blocks,  pistons. 

Differential  carrier 

castings  .... 

598 

10 

400 

4,600 

100 

1,150 

250,000 

Borings  and  scrap 

Pressure  castings  720 

432 

600 

I 
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fair  degree  of  certainty  to  a  decrease  in  the  importance 
of  electric  power  costs  in  future  melting  installations. 
Also,  rate  schedules  will  undoubtedly  be  better  under¬ 
stood  by  foundry  operators  as  this  load  develops,  with 
the  result  that  foundry  practice  w’ill  be  molded  around 
the  lowest  operating  cost  from  an  electric  power  cost 
standpoint.  A  direct  example  of  this  development  is 
found  in  a  large  Canadian  foundry  which  is  now  pro¬ 
ducing  sash-weight  iron  by  means  of  electric  heat.  This 
foundry  uses  its  electric  furnace  during  the  valley  of  the 
plant  electrical  load  and  by  employing  cheap  scrap  that 
could  not  be  used  in  cupola  melting  practice  is  making 
a  profit  of  $2  a  ton  on  this  business. 

Tbe  largest  item  of  expense  on  the  foundry  cost  sheet 
where  electric  melting  is  employed  is  the  500  or  600 

Cast  Iron 


Major  I’rodiiclion  Problems 

Problems  Retarding 

More  Extensive  Use 

•Advantages  of 

Electric  Furnace 

l.ininirs.  power  coats 

I,Ack  of  acceptance  of 
Electric  furnace  castings 

Xo  loss  of  alloy, 
flexibility,  quickness 

LiiiitiKs 

Lack  of  acceptance  of 
Electric  furnace  castings 

Variety  of  uses, 
strength,  reduced  weight 
of  risers  and  gates 

Gating,  heading,  sand 
I'untrol.  reduce  oxidation, 
heat  treatment 

Initial  cost  of  installation, 
power  rates  and  fixed  demands, 
cost  of  perfecting  process 

Refractory 

Control  of  contents, 
refractories 

('ost  of  power, 
refractories 

No  loss  of  alloy 

Gating  and  risering,  sand 
<  latrol,  pouring  temperature, 
atmospheric  conditions 

Lack  of  standardisation, 
lack  of  acceptance 

<  arburizing  of  steel  charge 

Cost  of  power, 
cost  of  scrap 

1 

C  ost 

1  Cost  of  power, 

maintenance  costs 

Demand  charge 

1  Molding  practice, 

furnace  lining 

Cost  of  power 

Strength,  reduced  weight  of 
risers  and  gates 

Refractories,  flux 

Cost 

Superior  quality 

Quality  standards 

Cost  of  power  and  linings 

Contn.l  of  atmosphere 

Power  cost,  esp.  demand 
charge,  high  first  cost  of 
equipment 

kw’.-hr.  per  ton  of  metal  in  the  ladle.  Undoubtedly,  the 
psychology  of  this  fact  causes  more  importance  to  be 
placed  on  powder  costs  than  is  justified.  This  fact  being 
true,  it  is  therefore  of  immediate  concern  to  the  sales 
departments  of  electric  utility  companies  that  over-all 
comparative  costs  of  producing  a  finished  casting  be 
considered  rather  than  singling  out  power  costs  and 
attempting  to  find  ways  and  means  of  reducing  this  item. 

Although  the  foundry  operator  and  the  metallurgist 
must  carry  the  major  sales  burden  in  making  known 
to  purchasers  of  cast  iron  the  superior  qualities  of  the 
electric  furnace  product,  the  sales  organization  of  the 
electric  utility  can  assist  materially  in  its  contacts  with 
users  of  gray  iron  castings  in  selling  the  electric  furnace 
product.  This  sales  assistance  will  bear  fruit  in  reducing 
this  now  seemingly  important  item  of  power  costs  for 
electric  melting  through  greater  tonnage  and  correspond¬ 
ingly  lower  increment  power  cost. 

The  item  of  demand  charges  now  confronts  every 
foundry  using  the  electric  furnace,  and  this  cost  item 
was  viewed  with  greatest  concern  by  foundry  operators. 
When  it  is  compared,  however,  with  the  over-all  plant 
fixed  charges  that  each  foundry  must  carry  when  its 
production  is  reduced  from  10,000  tons  annually  to 
3,000  tons  annually  its  existence  is  entirely  justified. 
However,  the  question  of  demand  charge  still  cloes  pre¬ 
sent  itself  as  an  item  worthy  of  serious  analysis  by 
power  companies,  to  make  sure  that  it  bears  tbe  proper 
relationship  to  total  electrical  energy  costs  in  the  gray 
iron  foundry. 

Potential  business  large 

The  volume  of  potential  business  in  this  one  field 
alone  is  very'  large  and  each  installation  represents  a 
very  important  piece  of  power  business  from  a  con¬ 
nected  load  and  revenue  standpoint.  Therefore,  careful 
analyzing  of  system  load  factors  and  daily  load  curves 
may  present  a  means  of  securing  more  of  this  business 
by  rate  provisions  which  will  permit  the  customer  to 
produce  electric  furnace  gray  iron  during  years  of  lean 
production  without  serious  handicap  to  the  financial 
stability  of  the  customer. 

Electric  furnace  cast  iron  has  definitely  proved  its 
superiority  over  cast  iron  produced  by  competitive  meth- 
(kIs.  As  fast  as  these  superior  qualities  are  recognized 
electric  furnace  cast  iron  will  be  specified  by  users. 
Increased  tonnage  will  mean  increased  kilowatt-hours 
and  reduced  power  costs.  Power  costs  will  thus  become 
less  important  and  this  fertile  field  of  electric  load 
development  will  continue  to  expand  at  a  rate  comparable 
to  that  now  experienced  in  the  steel  castings  field. 

T 

V^here  Are  Best  Opportunities 
to  Reduce  Losses? 

System  losses  will  differ  between  different  .systems, 
even  with  similar  managements,  due  to  differences  in 
layouts  and  operation  of  the  systems,  and  so  will  the 
proportion  of  losses  attributable  to  different  parts  of 
the  system.  But  a  comparison  of  losses  and  their  per¬ 
centages  of  classification  should  be  of  help  in  determin¬ 
ing  system  layouts  which  w'ill  serve  most  economically. 
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About  38  per  cent  of  the  total  losses  occur  in  the  equiv¬ 
alent  generating  system,  which  is  composed  of  1,350,000 
kva.  of  step-up  and  step-down  transformers,  125  miles 
of  66-kva.  circuits  and  150  miles  of  circuits  operating 
above  100  kv.  Practically  all  of  the  losses  in  the  equiv¬ 
alent  generating  system  represent  a  part  of  the  expenses 
that  accompany  careful  scheduling  of  station  loads  and 
represent  in  most  cases  an  almost  trivial  expense  com¬ 
pared  with  the  economies  effected  by  proper  use  of  gen¬ 
erating  equipment. 

The  remaining  62  per  cent  of  the  total  losses  is  asso¬ 
ciated  principally  with  transmission  and  distribution. 
The  secondary  distribution  system,  including  distribution 
transformers  and  secondary  meters,  is  responsible  for 
the  majority  of  this  loss. 

When  the  losses  are  expressed  in  terms  of  kilowatt- 
hours  delivered,  as  is  done  in  the  last  column,  their  sig¬ 
nificance  becomes  more  impressive.  Their  magnitude 
indicates  where  to  concentrate  for  the  greatest  savings, 
although  it  is  not  always  true  that  the  greatest  over-all 
savings  can  be  made  where  the  losses  are  greatest. 


if  they  are  analyzed  with  all  the  contributing  and 
influencing  factors  in  mind.  Apparently  there  is  oppor¬ 
tunity  on  some  systems  to  save  considerable  loss  of 
money  by  reducing  energy  losses,  or  of  making  the  sys¬ 
tem  deliver  more  revenue-producing  kilowatt-hours, 
without  increasing  input,  but  the  advantage  of  reducing 
these  losses  must  be  balanced  against  the  fixed  charges 
on  capital  investment  required  to  attain  these  benefits. 

The  analysis  of  one  system  which  has  a  relatively  low 
system  loss — 10.8  per  cent  of  the  energy  generated  and 
purchased  is  lost  or  unaccounted  for — shows  the  follow¬ 
ing: 

Looses  in 

Per  Cent  Total  Losses  Down  to 
of  Input  Point  of  Delivery 
to  0*®*’  Cent  of  Kw.-Hr.) 

System  System  Generated  Delivered 

Equivalent  Kenerating  system .  4.1  4.1  4.3 

Transmission  ssrstem .  1.4  5.4  5.8 

Primary  distribution  system,  including  distri¬ 
bution  substations .  4.4  9.6  10.6 

Secondary  a.c.  distribution  system,  including 
distribution  transformers  and  secondary 

meters .  8.5  17.3  20.9 

Total  system,  including  street  lighting  and 

other  miscellaneous  items .  10.8  10.8  12.1 


Improper  Polyphase  Meterii 
Corrected  by  Vector  Study 


By  W.  T.  LYFORD,  Jr. 

Electrical  Engineer 

Arkansas  Utilities  Company,  Helena,  Ark. 

Often  when  a  polyphase  meter  is  found  improperly 
connected  it  is  considered  unfeasible  to  attempt  to  apply 
definite  corrections  to  the  registration  in  order  to  recover 
the  true  consumption.  In  one  such  case  of  a  wood¬ 
working  plant  with  a  connected  load  of  1,000  hp.  it  was, 
however,  found  practicable  to  do  this  by  careful  analysis 
of  the  situation.  The  error  was  disclosed  when  kilowatt- 
hours  failed  to  jibe  with  the  production  at  the  plant.  It 
had  come  about  because  the  customer  had  had  a  con¬ 
tractor  move  his  switchboard.  Without  notifying  the 
utility  the  contractor  had  detached  the  meter  and  recon¬ 
nected  it  incorrectly  in  the  new  location.  The  potential 
circuits  were  cross-phased  and  one  of  them  reversed  as 
shown.  It  also  developed  that  rough  handling  had 
disturbed  the  balance  of  the  meter  elements. 

Under  the  existing  conditions  the  meter  registered 
1.156  times  the  reactive  kilovolt-ampere  hours  or  1.156 
X  tan  0  X  true  power.  This  will  happen  to  be  the  true 
power  only  for  a  power  factor  of  75.66  per  cent.  The 
problem  was  to  apply  correction  to  the  actual  registra¬ 
tion  in  order  to  adjust  the  bills  for  the  period  the  error 
existed.  Since  the  amount  of  error  increases  for  power 
factors  both  above  and  below  75.66  per  cent  it  was  neces¬ 
sary  first  to  determine  the  power  factor  with  as  much 
accuracy  as  possible.  As  a  ready  means  of  getting  both  ently  having  disturbed  the  balance  of  elements, 
the  average  power  factor  and  the  average  error  of  the  It  was  necessary  to  convince  the  customer  that  a 
meter  it  was  paralleled  for  30  days  with  a  calibrated  meter  could  register  7  per  cent  slow  on  normal  load 

meter  correctly  connected;  the  service  meter  ran  11.5  when  correctly  connected  with  only  a  1  per  cent  error 

per  cent  fast.  For  the  next  30  days  the  service  meter  on  test  with  the  elements  in  series  at  50  per  cent  power 
was  run  correctly  connected  and  at  the  end  of  the  month  factor.  This  discrepancy  is  traceable  to  the  actual  aver- 
it  had  registered  7  per  cent  less  than  the  check  meter,  age  power  factor  and  the  relative  torques  of  the  two 
This  meant  that  the  double  error  accounted  for  a  elements.  It  was  the  lower  element  (found  12  per  cent 


/  and  J phases  crossed 
and  phase  3  reversed 
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slow  on  test,  properly  connected)  which  provided  the 
major  contribution  of  torque  under  the  prevailing  con¬ 
ditions  of  power  factor  and  phase  sequence.  Thus : 

For  power  factor  of  0.69  the  angle  d  is  46  deg. 

Pt  —  El  cos  (30  deg.  -f  46  deg.)  =  El  cos  76  deg.  =  0.2419 
El 

Pb  —  El  cos  (30  deg.  —  46  deg.)  =  El  cos  16  deg.  =  0.9613 
El 

P,  +  Pb  =  1.2032  El 

and  Pt  registers  0.2419/1.2032  or  20.1  per  cent  of  the  whole  load 
and  Pb  registers  0.9613/1.2032  or  79.9  per  cent  of  the  whole  load. 

But  the  top  element  was  13  per  cent  fast  and  therefore  it  regis¬ 
tered  20.1  per  cent  X  1.13  or  22.7  per  cent  of  the  whole  load. 

Also,  the  bottom  element  was  12  per  cent  slow  and  therefore  it 
registered  79.9  per  cent  X  0.88  or  70.4  per  cent  of  the  whole  load. 

The  total  registration  was  93.1  per  cent  of  the  whole  load, 

T 

Richey  Index 
of  Construction  Costs 

The  formula  for  the  Richey  index  of  electric  light 
and  power  construction  costs  necessarily  is  made  up  of 
elements  which  are  available  monthly  and  without  appre¬ 
ciable  time  lag.  These  may  be  classified  in  three  general 
groups:  (1)  Material  prices,  including  raw,  semi- 

processed  and  manufactured  goods,  (2)  labor  rates,  and 
(3)  a  factor  to  adjust  the  composite  trend  of  material 
and  labor  to  that  of  highly  processed  machinery,  such 
as  electrical  and  mechanical  equipment,  in  so  far  as  it 
enters  into  this  class  of  construction.  Actual  prices  or 
reliable  trends  of  such  equipment,  especially  of  large 
units,  are  not  available  except  with  considerable  time 
lag,  hence  the  necessity  of  the  adjusting  factor. 

Initial  choice  and  weighting  of  the  elements  entering 
into  the  formula  for  this  electric  construction  cost  index 
was  made  following  analyses  of  the  items  entering  into 
such  construction,  so  that  the  formula  produced  results 
which  very  closely  matched  average  experience  in  the 
actual  variation  in  such  costs  over  a  period  of  some 
sixteen  years.  However,  as  data  relative  to  such  actual 
costs  began  to  accumulate  for  the  months  since  1929, 
it  appeared  that  the  formula  which  had  produced  results 
so  closely  representing  experience  during  the  entire 


Base,  1913  =  100.  The  curve  is  drawn  through  the  an¬ 
nual  average  points,  except  for  1930-32.  The  extreme 
monthly  values  for  each  year  are  shown  by  dots  wher¬ 
ever  they  depart  substantially  from  the  trend  line. 


which  verifies  the  7  per  cent  slow  error  found  by  comparison  with 
the  check  meter. 

The  adjustment  with  the  customer  was  therefore  made 
on  the  following  basis : 

The  contract  with  the  customer  allows  a  2  per  cent 
deviation  in  meter  error  without  penalty.  The  7  per  cent 
actual  error  is  thus  reduced  to  a  5  per  cent  adjustment 
error  as  far  as  calibration  is  concerned.  But  the  incor¬ 
rect  connections  made  the  meter  18.5  per  cent  fast  at 
the  existing  power  factor,  independently  of  the  internal 
error  of  the  meter.  The  net  result  is  an  error  of  13.5 
per  cent  and  the  adjustment  of  the  bills  for  the  period 
concerned  was  made  on  this  basis.  It  represents  a  12 
per  cent  reduction  in  the  energy  charges. 

T 

1913-1929  period  was  beginning  to  deviate  from  it,  and 
as  additional  data  as  to  actual  cost  trends  became  avail¬ 
able  this  was  evident  in  an  increasing  degree. 

Probable  reasons  for  this  deviation  disclosed  by 
analysis  were  as  follows:  First,  the  factor  which  had 
been  used  to  compensate  between  the  trends  of  material 
and  labor  and  of  manufactured  equipment,  while  appar¬ 
ently  operating  properly  during  periods  of  steady  and 
expanding  construction,  was  failing  to  do  so  under  the 
conditions  of  the  exceedingly  rapid  curtailment  in  pro¬ 
duction  of  the  last  two  years.  Second,  the  labor  element, 
designed  to  represent  the  combined  trend  of  construc¬ 
tion  and  manufacturing  wages,  both  common  and  skilled, 
was  found  to  be  somewhat  amiss  in  its  weighting  under 
the  late  conditions  of  rapid  contraction,  highly  skilled 
labor  and  supervisory  rates  failing  to  show  as  steep  a 
drop  as  was  sustained  by  semi-skilled  and  common  labor. 

The  index  has  therefore  been  recalculated  in  accord¬ 
ance  with  the  revised  formula,  its  values  since  1913  being 
shown  in  the  attached  table,  which  supersedes  that  pob- 
lished  in  the  Electrical  World  of  February  13,  1932. 
Searching  comparisons  with  trends  of  actual  cost  data 
indicate  that,  as  revised,  the  index  now  shows  concur¬ 
rence  with  actual  data  both  before  and  since  1929,  as  it 
formerly  did  during  the  years  preceding  that  date. 

Electric  Ught  and  Power  Construction  Cost  Index* 

1932  Revision;  Base,  1913  —  100 
Yesriy  Averages 


1914 . 

94 

1921 . 

182 

1915 . 

100 

1922 . 

163 

1916 . 

127 

1923 . 

178 

1917 . 

164 

1924 . 

180 

1918 . 

...  175 

1925 . 

...  177 

1919 . 

182 

1926 . 

176 

1920 . 

211 

1927 . 

175 

Monthly  Values  of 

Index 

1928 

1929 

1930 

1931 

1932 

January . 

.  176 

180 

185 

175 

155 

February . 

.  176 

181 

184 

175 

155 

March . 

.  175 

182 

184 

173 

153 

April . 

.  176 

184 

185 

172 

149 

May . 

.  177 

179 

181 

171 

148 

June . 

.  177 

179 

179 

169 

148 

July . 

.  178 

178 

178 

161 

149 

August . 

.  178 

179 

177 

158 

150 

September . 

.  178 

181 

177 

159 

153 

October . 

.  179 

181 

176 

158 

153 

November . 

.  180 

183 

175 

158 

152 

December . 

.  180 

184 

176 

157 

152 

Average . 

.  178 

181 

180 

165 

151 

♦  Albert  S.  Richey,  Worcester,  Mass. 
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Operation  Diagrams  Simplify 


By  RUDOLPH  C.  ERICSON 

Relay  and  Test  Department, 

Northern  Indiana  Public  Service  Company,  Hammond,  Ind. 


Relaying  Problems 


132-kv.  interconnected  system  in  Chicago  region 

The  interconnected  systems  relay  committee,  a  joint  oper- 
atitifr  group  made  up  of  representatives  from  companies 
wliose  systems  are  tied  together  to  form  the  great  Chicago 
power  i>ool,  will  apply  relay  operation  diagrams  to  protec¬ 
tion  of  the  132-kv.  lines  shown  on  this  map. 

AS  POWER  system  interconnections  become  more 
t-X  extensive,  as  their  attendant  stability  problems 
X  JL.and  high  fault  intensities  become  magnified  and 
the  demands  of  industrial  and  metropolitan  loads  for 
uninterrupted  service  with  a  minimum  of  voltage  and 
frequency  disturbance  increase  the  necessity  for  rapid 
and  proper  fault  isolation  is  requiring  greater  care  in  the 
selection,  application,  setting  and  testing  of  protective 
relays.  Of  late  there  has  been  a  good  deal  of  develop¬ 
ment  of  new  high-speed  distance  and  ground  relays. 
These  new  relays  are  helping  the  power  system  relay 
engineer  solve  his  fault  isolation  problems,  but  they 
are  also  giving  him  another  problem. 

The  relay  or  jirotection  engineer  of  the  average  large 
l)ower  system  today  finds  himself  with  several  hundred 
or  more  relays  of  varying  age  and  characteristics.  As 
new  circuits  or  substations  are  built  the  engineer  is  of 
course  desirous  of  equipping  them  with  the  most  modern 
|)rotective  apparatus  applicable  and  economically  feasi¬ 
ble.  Interconnections  with  other  power  systems  or  sta¬ 
bility  requirements  may  also  compel  him  to  install  some 
type  of  the  new  high-speed  relays.  The  characteristics  of 
the  old  and  the  new  relays  will  in  all  probability  be  very 
different  and  therefore  more  care  and  effort  will  be  en¬ 
tailed  in  securing  properly  selective  settings.  Probably 
the  simplest  thing  would  be  to  change  all  of  the  affected 
relays  to  the  newest  type  of  similar  characteristics  ap¬ 
plicable  to  the  .system.  This,  in  general,  makes  the  easiest 
system  to  set  selectively.  However,  such  wholesale 
changing  of  relays  will  not  in  most  cases  be  economically 

10(> 


justifiable.  Having  such  a  system  setup  of  various  types 
of  relays  to  set  selectively  the  relay  engineer  will  prob¬ 
ably  obtain  a  better  visualization  of  what  his  relays  ac¬ 
tually  do  under  fault  conditions  if  he  makes  up  sets  of 
relay  operation  diagrams  as  described  here. 

For  approximately  two  years  now  this  type  of  relay 
operation  diagram  has  been  the  accepted  standard  for 
showing  all  the  relay  settings  on  the  interstation  ties  of 
33  kv.  and  over  on  the  Northern  Indiana  Public  Service 
Company  system.  The  diagrams  now  in  use  show  the 
settings  and  expected  type  of  relay  operation  on  34  inter¬ 
station  ties,  in  the  33-kv.,  66-kv.  and  132-kv.  range,  for 
all  important  operating  conditions.  They  cover  botli 
phase  fault  and  ground  fault  relaying.  Their  use  has 
been  found  highly  advantageous  in  showing  clearly, 
readily  and  quickly  all  critical  points  in  the  relaying 
setup.  In  field  checking,  testing  and  setting  of  the  relays 
copies  of  these  diagrams  are  given  to  properly  educated 
and  instructed  test  crews  who  check  the  relays  for  all 
critical  operating  values.  Understanding  the  proper 
functioning  of  the  relays  and  having  immediately  at  hand 
data  on  anticipated  fault  conditions  they  can  readily  check 
the  relays  for  the  desired  operation.  It  is  felt  that  a  good 
deal  of  our  success  in  obtaining  proper  fault  isolation 
can  be  attributed  to  the  use  of  these  diagrams. 

Within  the  last  few  months  this  type  of  diagram  has 
been  adopted  by  the  committee  in  charge  of  co-ordinatinjj 
the  settings  on  the  interconnected  lines  of  the  various 


Relay  test  form 

This  form  of  test  record  ties  In  Intimately  to  the  data 
of  the  operation  diagrams. 
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power  companies  in  the  Chicago  region.  This  committee 
is  composed  of  representatives  from  the  interested  com- 
l>anies.  In  practice  each  of  the  systems  makes  up  the 
diagrams  covering  its  own  particular  part  of  the  inter¬ 
connected  network  and  submits  them  to  the  committee, 
where  it  is  seen  that  all  the  settings  are  properly  co¬ 
ordinated.  The  diagrams  in  use  by  the  interconnected 


systems  relay  committee  of  the  Chicago  region  show  the 
ground  and  phase  relay  settings  on  several  hundred  miles 
of  132-kv.  line  in  Illinois  and  Indiana.  The  map  shows 
the  lines  and  stations  affected. 

There  are  three  essentials  on  which  these  diagrams  are 
based.  They  are : 

First — A  complete  set  of  maps  showing  the  charac- 


Three-phase  relay  operation  diagram  for  132-kv.  system 


simple  system  of  four  substations  and 
tliree  tie  lines  is  used  in  making  this  sample 
liliase  relay  settings  diagram.  The  circles 
at  stations  No.  1  and  No.  4  represent 
equivalent  generators.  All  reactances  shown 
are  positive  sequence  on  a  100  megavolt- 
ampere  base.  All  necessary  instrument 
transformers  are  also  shown.  Cross-sec¬ 
tion  paper  is  best  for  making  the  diagrams. 
First  a  horizontal  line  of  length  propor¬ 
tional  to  the  total  per  cent  reactance  from 
station  No.  1  to  station  No.  4  is  drawn. 
At  four  points  on  this  line  four  vertical 
lines  are  drawn.  These  lines  represent 
tlie  location  of  the  station  buses  with  dis¬ 
tances  between  them  proportional  to  the 
corresponding  per  cent  reactance  of  the 
line  sections.  The  vertical  scale  is  seconds 
or  cycles,  as  preferred.  The  sketch  shows 
only  three  seconds.  The  lines  may,  how¬ 
ever,  be  extended  to  any  desired  time. 
\t  the  left  and  below  this  set  of  lines  is 
put  a  set  of  headings  or  titles  for  the 
information  that  is  to  be  placed  below  the 
diagram.  Some  of  these  headings  are  self- 
explanatory.  Others  will  be  explained. 

It  will  be  noted  that  this  diagram  shows 
the  relays  cascading  from  station  No.  ^ 
to  station  No.  1.  Therefore  all  infcima- 
tion  in  the  column  under  station  No.  1 
refers  to  the  relays  and  instrument  trans¬ 
formers  used  for  the  protection  of  line 
13212  5*t  Station  No.  1.  Similarly  that 
under  station  No.  2  refers  to  the  protective 
equipment  on  line  13223  at  station  No.  2. 
That  under  station  No.  3  is  for  the  pro¬ 
tective  apparatus  on  line  13234  at  station 
No.  3. 

The  first  five  items  in  each  column  may 
readily  be  filled  in  from  data  in  the  sys¬ 
tem  records.  The  sixth  item,  kva.  setting, 
is  merely  the  product  of  the  relay  current 
tap  by  the  current  transformer  ratio  times 
the  system  voltage  divided  by  the  square 
root  of  three.  It  is  inserted  mainly  to 
show  the  load  at  which  overcurrent  or 
induction  impedance  relays  unrestrained  by 
fault  detector  features  will  trip  the  circuit. 

Line  fault  data  incorporated 

Item  Seven — “Fault  Far  End’’  with  its 
two  subheadings,  “Secondary  Amperes”  and 
“Secondary  Volts,”  gives  the  current  and 
voltage  conditions  applicable  to  the  relays 
for  a  fault  at  the  far  end  of  the  line  sec¬ 
tion  which  they  protect.  Example:  Under 
station  No.  1  will  be  found  Sec.  amps.  25 
and  Sec.  volts  75.46.  This  is  the  current 
and  voltage  in  the  relays  on  circuit  13212 
at  station  No.  1  for  a  three-phase  sym¬ 
metrical  fault  at  station  No.  2.  All  fig¬ 
ures  shown  on  the  diagram  are  for  three- 
phase  symmetrical  short  circuits. 

Item  Eight — “Fault  Home  End”  with  its 
subheading,  “Secondary  Amperes,”  gives 
the  current  condition  applicable  to  the  re¬ 
lays  for  a  fault  at  the  near  or  home  end 
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of  the  line  section  which 
the  relays  protect.  Ex¬ 
ample  :  Under  station 
No.  1  the  current 
through  the  relays  on 
circuit  13212  for  a  fault 
just  beyond  the  oil  cir¬ 
cuit  breaker  at  station 
No.  1  is  given  as  79.6 
amp.  The  secondary- 
voltage  is  omitted  un¬ 
der  item  eight  as  it  is 
considered  to  be  so 
small  as  to  be  negligi¬ 
ble — theoretically  zero. 

Items  seven  and  eight 


1  Line  number. _ 15,212. 
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^1. 1 


<ro‘  132,000/110 

P.T 


.13,225 


15/34 


2  PercenlXon  100  mva.  base - 20 - 10 - - 40 

3  Pot  transf.  ratio.... . -1200/1 _ 1200/1 .1200/1 

4  Line  C T.  ratio - bO/1 - - 40/1 — 40/1 

5  Typeofrelau _ lA.PQ.IH. . 5/1X....CZ5/ 

6  n  va.  setting _ 1O9J300 - „ . .45, 700 

7  Fault  farend  {bee. amps - 25 — 19.15....  27.87...  13.8 

\3ec.  volts....  75.46 . — .  27.61....5553 

8  Fault  home  end.  Sec  amps. . .  . ^ 

9  Calculated  setting - 3!^  L . Q  93 ohm.  .5 1400  7^ 

PQ-29amp.  300  ohm  51^75 1^/5 

Current  tap’  Ty-Voltage  tap  L- Lever 


may  be  readily  filled  out  from  data  in  the 
fault  study. 

Setting  for  last  section  of  line 

Using  characteristic  curves  of  the  relays 
involved  and  data  obtainable  from  the  short 
circuit-study,  time-distance  operating  curves 
for  the  relays  are  drawn.  Starting  with 
station  No.  3,  line  13234;  approximately 
S  second  will  be  required  on  the  relays  at 
station  No.  3  for  a  fault  at  station  No.  4 
in  order  to  give  margin  for  tripping  the 
oil  switch  on  line  13241,  assuming  that 
the  5-amp.  tap  must  be  used,  let  us  say, 
to  insure  ix)sitive  pickup  on  the  minimum 
operating  condition.  Referring  to  the 
characteristic  curves  for  this  type  of  relay 
it  is  learned  that  with  the  5-amp.  tap 
and  the  current  and  voltage  values  as 
shown  in  the  diagram  the  closest  time 
value  (51  cycles)  to  I  second  is  obtained 
by  setting  the  relay  on  the  1,400- volt  tap. 
This  setting  is  entered  under  item  nine, 
“Calculated  Setting.”  The  time  value,  51 
cycles,  is  plotted  on  the  vertical  line  marked 
station  No.  4.  From  the  characteristic 
curves  of  the  relay  and  fault  conditions 
it  is  seen  that  this  relay  will  operate  in 
about  i  second  for  a  fault  outside  13234 
oil  sw’itch  at  station  No.  3.  This  time 
value  is  plotted  on  the  vertical  line  marked 
station  No.  3.  A  curve  may  be  drawn 
connecting  these  two  plotted  points.  This 
curve  will  represent  the  operating  times 
of  the  relays  on  circuit  13234  at  station 
No.  3  for  faults  in  the  section  station 
No.  3  to  station  No.  4.  If  an  intermediate 


point  or  two  is  plotted  in  addition  to  the 
end  points  a  more  accurate  curve  will  be 
obtained. 

Diagram  catches  critical  points 

A  similar  method  is  used  in  setting  the 
relays  on  line  13223  station  No.  2  and  line 
13212  station  No.  1,  proper  instructions  for 
each  particular  type  of  relay  being  fol¬ 
lowed  in  each  case.  In  plotting  the  set¬ 
tings  a  time  margin  of  i  second  is  con¬ 
sidered  as  ample  time  for  the  oil  circuit 
breaker  to  clear  after  the  trip  circuit  has 
been  energized  by  the  relays. 

Looking  at  the  diagram,  one  sees  imme¬ 
diately  that  the  critical  points  in  the  relay- 
time  margins  are  not  at  the  station  buses, 
but  at  intermediate  points  along  the  line 
sections.  Thus  for  the  relays  on  1.3212  at 
station  No.  1  the  critical  point  is  a  short 
distance  to  the  left  of  station  No.  3,  while 
for  the  distance  relays  on  line  13223  at  sta¬ 
tion  No.  2  the  critical  point  for  the  setting 
of  the  backup  time  step  is  about  midway 
between  stations  No.  3  and  No.  4.  In  the 
case  of  the  relays  at  station  No.  1  this  criti¬ 
cal  point  is  indicated  by  an  asterisk  and  the 
current  value  for  a  fault  at  this  point  is 
tabulated  below  and  similarly  marked.  Had 
the  relay  settings  been  put  in  the  form  of 
a  table  giving  the  pickups,  time,  etc.,  only 
at  the  various  station  buses  (a  method 
quite  generally  applicable  where  the  relays 
are  of  similar  type  and  characteristics), 
the  points  of  critical  time  margin  quickly 
revealed  in  the  diagram  might  easily  have 
been  overlooked.  The  result  very  probably 
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pere  base.  In  items  seven  and  eight  the 
subheadings  have  the  following  significance : 

“Secondary  Residual  Amperes” — The 
residual  amperes  of  the  secondary  of  the 
line  current  transformers. 

“Secondary  Neutral  Amperes” — The  cur¬ 
rent  in  the  secondary  of  the  current  trans¬ 
former  connected  in  the  neutral  of  the 
main  transformer  bank. 

“Secondary  Residual  Volts” — The  volt¬ 
age  across  the  open  comer  of  the  delta 
of  a  set  of  star-delta  connected  potential 
transformers. 

The  ground  relaying  on  circuit  3323  at 
station  No.  2  is  of  interest.  Two  ground 
relays,  one  of  the  residual  watt  type  and 
the  other  of  the  double  current  type  using 
the  line  residual  current  and  the  trans¬ 
former  bank  neutral  current,  are  connected 
in  the  normal  manner  with  their  trip  cir¬ 
cuits  in  multiple.  The  double  current  relay 
will  be  inoperative  whenever  the  main 
transformer  bank  is  out  of  service  and 
need  therefore  only  to  be  set  to  meet 
operating  conditions  with  this  bank  in 
operation.  The  residual  watt  relay  need 
only  be  set  to  meet  conditions  of  the  main 
transformer  bank  out  of  service,  as  with 
the  bank  in  service  this  relay  becomes 
inoperative  for  faults  a  short  distance 
from  station  No.  2.  By  thus  taking  advan¬ 
tage  of  the  characteristics  of  the  two 
types  of  relays  and  the  different  current 
and  voltage  C9nditions  during  ground  faults 
under  the  two  operating  conditions  proper 
fault  clearance  is  obtained  without  the  use 
relay  operation.  The  process  of  making  of  auxiliary  relays  and  involved  connec- 
up  this  diagram  is  similar  to  that  used  tions  for  cutting  in  and  out  relays  with 
in  making  up  the  preceding  one.  All  react-  different  settings  for  varying  operating 
ance  percentages  are  on  a  40-megavolt-am-  conditions. 


Zfg-ZagJ^ 

transformer 

S00„% 


Neutral 

C.T.30/f 


33.000/110 

P.T 


Ground  relay 
operation 

for  3 

33-kv.  system 


1  Line  number, _ 

2  Per  centZ  on  40  mva.  base 

3  Pqf.  transf.  ratio _ 

4  Line  C.T.  ratio _ 

5  Bank  neutral CT ratio _ 

6  Type  of  relag _ 

7  Fault  Sec.  residua! amp.. 

far  '  Sec.  neutrxil amp . 
end  Sec.  residua!  volts- 

8  Fault  Sec.  residua!  amp- 
home  ■  Sec.  neutra!  amp.  - 
end  Sec.  residua!  volts 

^  Ca!culated  setting _ 


300/1 

30/t. 
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equipment  unless  the  estimated  life  of  the  mine  is  very 
short.  This  conclusion  is  based  upon  the  following  rea¬ 
sons  :  First,  the  size  of  the  plant  permits  the  installation 
of  the  best  classes  of  equipment  and  the  use  of  fuel  and 
steam-saving  equipment,  such  as  mechanical  stoking  or 
pulverized  form  of  fuel,  superheaters  and  economizers, 
and  condensing  equipment;  second,  a  better  diversity  fac¬ 
tor  increases  the  return  of  every  kilowatt  of  machinery 
installed,  and,  third,  the  standby  power  is  cut  down  with 
larger  size  and  distribution  of  load  between  a  greater 
number  of  units. 

If  the  price  of  fuel  at  the  mine  is  the  same  as  at  the 
central  power  plant  site  and  if  the  mining  company 
invests  in  the  steam  equipment  for  the  mine  no  more 
than  it  would  in  electrical,  its  expense  per  horsepower- 
hour  at  the  shaft  would  run  more  than  200  per  cent*  of 
the  expense  of  the  power  company  for  that  particular 
energy  at  its  shaft ;  this  difference  is  reduced  when  losses 
in  electrical  transformation  and  transmission,  as  well  as 
profits  of  the  power  company,  are  taken  into  account. 
The  balance  remains  still  greatly  in  favor  of  electrical 
mining. 
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By  D.  B.  LEONARD 

Agricultural  Agent, 

Pacific  Poivcr  &  Light  Cumfiany,  Walla  IV alia.  Wash. 


UVELIMC  BOLT, 


Cut-away  view  of  electric 
dairy  sterilizer 


In  actual  use 

In  Pendleton  Dairy,  Oregon.  At 
a  flat  rate  of  $7.50  per  month  It 
furnishes  steam  daily  for  steri¬ 
lizing  375  milk  bottles  and  asso¬ 
ciated  dairy  equipment. 
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No  Surrender  to  Technocracy 

To  the  Editor  of  the  Electrical  World: 

Considering  your  subject  “Balancing  Technocracy,” 
y(ju  chose  one  of  my  favorite  words  and  one  that  I  like 
the  least.  A  graduate  of  M.I.T.,  I  have  nevertheless  con¬ 
tinually  o])posed  technique,  technocracy  and  teachings 
that  lead  us  to  do  things  in  the  technical,  difficult  way. 
On  the  other  hand,  I  consider  the  word  “balance”  to  be 
one  of  the  most  powerful  and  least  studied  and  most 
commonly  used  in  the  language.  On  two  separate  oc¬ 
casions  I  have  gone  back  to  M.I.T.  and  talked  on  “Bal¬ 
ance”  and  I  should  like  you  to  refer  to  a  book  published 
in  1904  by  Orlando  J.  Smith,  “Balance  the  Fundamental 
Writy.”*  All  of  us  could  afford  to  study  the  first  half 
of  his  b(x>k  in  the  present  crisis. 

I  think  Howard  Scott  is  performing  a  wonderful 
service  in  that  he  is  scaring  everybody  almost  to  death. 
In  other  words,  he  is  making  everybody  think.  He  is 
depressing  to  read  and  I  do  not  agree  with  any  of  his 
fundamentals.  I  do  agree  with  some  of  his  side  remarks 
that  our  economists  are  “medicine  men  and  voodoo 
men.”  What  is  an  economist?  Those  whom  I  greatly 
resi)ect  I  feel  deserve  some  better  title.  I  am  not  trying 
to  be  bad  mannered.  I  am  ashamed  to  see  some  of  the 
leaders  in  our  educational  world  shaking  in  their  shoes. 

It  was  with  a  distinct  feeling  of  uplift  that  I  read  your 
article  and  reread  it  three  times.  You  at  least  show  that 
nature  is  at  work  and  that  changes  are  now  occurring  to 
counteract  the  bad  state  of  balance  that  is  existing.  Na¬ 
ture  never  gets  into  balance,  as  Smith  shows  us  and  as 
every  one  knows  but  most  all  forget.  But  whenever  we 
get  excessively  wTong  natural  forces  go  to  work  to  right 
the  wrong.  However,  if  we  wish  to  build  a  railroad  over 
the  hills  we  cannot  wait  for  the  hills  to  disintegrate  to 
the  desired  level.  We  have  to  begin  to  blast.  In  other 
words,  to  restore  balance  we  can’t  let  nature  do  it  all. 
Unless  we  are  willing  to  wait  we  have  got  to  go  to  work 
and  blast.  That  is  what  you  are  trying  to  do.  That  is 
what  I  am  going  to  try  to  do  from  a  factory  manager’s 
viewpoint.  Factory  managers  the  country  over  have 
l)een  eliminating  men.  Factory  managers  do  not  talk,  but 
I  will  talk  and  show  how  the  process  can  be  reversed.  It 
will  take  me  time  to  get  my  thoughts  on  paper.  Yours 
are  already  on  paj^er. 

Going  to  the  five  points  in  the  heart  of  your  plan,  I 
agree  heartily  with  No.  1.  that  we  must  work  out  our 
internal  adjustments  first.  We  cannot  solve  all  the  ills  of 
the  world  at  this  time,  but  we  can  work  hard  to  straighten 
out  problems  within  our  own  l)orders. 

With  point  No.  2  I  am  not  in  whole  agreement.  I 
agree  that  I  would  like  to  see  everybody  become  self- 
sustaining  and  not  be  so  dependent  on  others.  I  do  not 
think  that  charity,  unemployment  insurance,  share-the- 
work  or  dole  will  endure  over  the  centuries.  I  am  not 
sure,  as  you  suggest,  that  I  would  like  to  see  the  coun¬ 
try  divided  into  economic  areas  which  might  war  upon 
each  other.  I  am  not  educated  up  to  these  “buy  Passaic” 
or  “buy  New  England”  ideas,  but  I  grant  that  I  may  be 
wrong  and  you  may  be  right. 

*IIou(iltton  Mifflin  &  Company. 


With  point  No.  3  I  am  more  nearly  in  agreement.  I 
think  it  is  a  wonderful  thing  where  men  can  diversify 
their  time  between  farm  and  factory  and  the  reverse. 
But  even  though  I  believe  in  the  possibilities  of  the  small 
plant,  I  have  said  over  and  over  again  that  I  would  not 
advocate  sweeping  elimination  of  our  great  plants.  They 
do  things  that  no  small  plant  can  be  expected  to  do.  On 
the  other  hand,  they  are  very  demoralizing  to  many  peo¬ 
ple  on  their  payroll  who  feel  lost,  hurt  or  unfairly  dealt 
with.  Perhaps  I  may  say  I  do  not  believe  in  sweeping 
reforms,  but  I  believe  in  any  movement  that  wdll  tend  to 
work  away  from  these  dense  industrial  areas. 

Your  item  4  mentions  the  necessity  for  controls.  Yes. 

1  think  some  sort  of  controls  are  desirable,  but  I  believe 
we  have  too  much  control  now.  Less  control  and  more 
sense  of  balance  appeals  to  me.  I  do  not  agree  with  the 
professor  from  Johns  Hopkins  who  thinks  that  we  should 
have  a  $10().(XX),00()  fund  for  an  economic  council  of  five. 

I  don’t  trust  them.  I  heard  one  of  those  councillors  of 
eminent  standing  with  considerable  resources  at  his  dis¬ 
posal  give  us  about  sixteen  reasons  why  everything  was 
all  right  just  three  days  before  everything  went  all 
wrong.  The  greatest  balancing  effect  probably  lies  in  the 
good  sense  of  our  general  population.  I  shall,  however, 
recommend  a  sort  of  control  myself  and  I  may  be  open 
to  wide  criticism.  My  aim  will  be  to  use  less  control  than 
we  have  now  rather  than  more. 

With  point  No.  5  I  am  in  hearty  agreement.  I  know 
little  or  nothing  about  export  trade  and  have  no  right 
to  speak,  but  I  am  very  much  impressed  with  a  recent 
article  in  the  Saturday  Evening  Post  and  I  think  that  we 
should  move  heaven  and  earth  to  establish  a  better  bal¬ 
ance  at  home  and  not  upset  all  of  our  own  jxissibilities 
by  whining  about  an  export  trade  that,  at  the  most,  never 
amounted  to  more  than  10  per  cent  of  our  total  national 
business  volume. 

One  more  word  as  to  your  practical  applications  and 
then  I  am  through.  We  mustn’t  stress  too  much  the  ad¬ 
vantages  of  the  small  plant  from  a  financial  standpoint. 
I  have  tried  to  be  very  careful  in  this  respect.  I  refused 
to  be  trapped  into  speaking  on  the  title  as  to  why  the 
small  plant  leads  today.  I  did  speak  on  the  subject  “Tak¬ 
ing  Stock  of  the  Smaller  Plant’s  Advantages.”  I  am  firm 
in  my  allegiance  to  the  small  plant  because  it  is  a  happy 
place  and  a  sensible  place  in  which  to  work.  But  if  you 
advocate  too  loudly  the  disintegration  of  all  large  plants 
into  small  plants  dotted  all  over  the  country,  and  if  those 
large  plants  believe  you,  and  they  seem  to  be  willing 
to  swallow  most  anything  nowadays,  there  will  result  the 
usual  wild  American  scramble  to  try  the  new  program 
and  plants  will  be  set  up  here  and  there  all  over  the  coun¬ 
try  and  they  will  fall  into  decay  all  over  the  country  just 
as  all  the  little  rubber  tire  factories  did.  I  know'  because 
I  was  in  the  tire  business  when  that  happened. 

The  thing  that  uplifts  about  your  article  is  that  you  do 
not  capitulate  to  the  scarehead  of  Technocracy.  ’S'our 
article  is  an  antidote  for  the  depressing  reading  of  Tech¬ 
nocracy.  You  show%  as  Orlando  Smith  does,  that  all  can 
be  right  with  the  world  and  that  we  need  not  face  de¬ 
spair.  I,  for  one,  certainly  commend  your  thoughts, 
which  in  print  indicate  to  your  readers  that  movements 
are  going  on  wdiich,  regardless  of  all  our  fears,  wdll  ulti¬ 
mately  correct  the  present  bad  state  of  balance. 


The  Okonite  Company. 
Passaic,  N.  J, 


D.  R.  STEVENS. 

Vice-President. 
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Men  of  the  Industry 


/.  S.  Norris  New  President  of 
Montreal  Utility 

John  S.  Norris,  formerly  vice-president 
and  managing  director  of  Montreal 
Light,  Heat  &  Power  Consolidated,  has 
been  appointed  president  of  that  com¬ 
pany  to  succeed  Sir  Herbert  S.  Holt, 
who  has  been  named  chairman  of  the 


board  of  directors,  a  newly  created 
office.  Mr.  Norris  and  Sir  Herbert 
have  been  intimately  associated  with  the 
management  of  utility  properties  in 
.Montreal  since  1896.  when  Mr.  Norris 
tiecame  secretary  to  Sir  Herbert,  then 
president  of  the  Montreal  (las  Company. 

In  the  complicated  work  of  amalga¬ 
mating  gas  and  electric  utilities  during 
the  next  few  years  Mr.  Norris’  work 
was  particularly  valuable  and  led  to  his 
appointment  as  secretary-treasurer  of 
the  .Montreal  I-ight,  Heat  &  Power 
Company  in  1996,  and  four  years  later 
he  took  on  the  still  wider  responsibilities 
of  general  manager.  Appointed  to  the 
hoard  of  directors  in  1917,  he  was  at  the 
same  time  elected  vice-president  in  addi¬ 
tion  to  remaining  in  his  managerial  ca¬ 
pacity.  This  dual  position  he  held  until 
193).  when  he  was  appointed  to  the 
newly  created  office  of  managing  direc¬ 
tor  and  re-elected  vice-president.  His 
thirty-five  years  of  association  with  the 
utility  business  in  Montreal,  twenty-six 
of  them  spent  in  executive  positions, 
have  given  him  the  knowledge  to  cope 
with  his  new  responsibilities. 

While  Sir  Herbert  is  relinquishing 
'ome  of  the  more  arduous  duties  asso¬ 
ciated  with  the  presidency,  he  will  be 
available  for  consultation,  advice  and 
direction. 

T 

Hknry  H.  Heni.ixe,  for  the  past  six 
nionths  acting  national  secretary  of  the 
American  Institute  of  Electrical  Engi- 
’icers,  has  been  appointed  national  sec¬ 
retary,  effective  January  1.  As  an¬ 


nounced  in  the  Electrical  World,  June 
4,  page  999,  Mr.  Henline  has  been  ac¬ 
tively  associated  with  Institute  affairs 
for  some  years. 

• 

C.  H.  McWinnie  of  Cheyenne,  Wyo., 
has  been  elected  chairman  of  the  Board 
of  Equalization  and  Public  Service 
Commission  of  Wyoming. 

• 

Samuel  Insull,  Jr.,  has  resigned  as 
chairman  of  the  board  of  directors  of 
the  Public  Service  Company  of  Indiana. 
John  N.  Shannahan,  recently  elected 
president  of  the  company,  and  Lawrence 
K.  Callahan  were  elected  members  of 
the  board  to  succeed  Mr.  Insull  and 
W’illiam  .\.  .Sauer. 


General  Electric  Company  at  Schen¬ 
ectady.  He  remained  there  until  he 
joined  the  staff  of  the  American  Insti¬ 
tute  of  Electrical  Engineers  in  New 
York. 

T 

H.  L.  Hanley  Heads 
Illinois  Utility 

Henry  L.  Hanley,  who  has  lieen  execu¬ 
tive  vice-president  of  the  Illinois  Power 
&  Light  Corporation  since  its  organiza¬ 
tion  in  1923,  has  been  elected  president 
of  that  organization  to  succeed  the  late 
Clement  Studebaker,  Jr.  Mr.  Hanley 
was  one  of  the  group  that  formed  the 
original  North  American  Light  & 
Power  Company,  of  which  Illinois 
Power  &  Light  is  a  subsidiary.  In  addi¬ 
tion  to  being  president  of  Illinois  Power 
&  Light,  Mr.  Hanley  is  also  executive 
vice-president  of  the  North  American 
Light  &  Power  Company. 

T 


Leonard  W.  Nickel  has  l)een  ap¬ 
pointed  editor  of  N.E.M.A.  Survey, 
which  is  published  by  the  National  Elec¬ 
trical  Manufacturers’  Association.  Mr. 
Nickel’s  background  of  electrical  manu¬ 
facturing  sales  e.xperience  and  publish¬ 
ing  qualifies  him  ideally  for  his  new 
w  ork.  He  was  formerly  connected  with 
the  sales  engineering  department  of 
Cutler-Hammer  Manufacturing  Com¬ 
pany  and  (ieneral  Electric  Company, 
with  headquarters  in  New  York  City. 
Later  he  was  district  manager  of  Elec¬ 
trical  World  and  Electrical  West  for 
the  central  district  with  headquarters 
at  Cleveland.  Ohio.  Mr.  Nickel  is  a 
member  of  the  .American  Institute  of 
Electrical  Engineers. 

• 

George  K.  Metcalfe,  since  1910 
active  head  of  the  editorial  department 
of  the  American  Institute  of  Electrical 
Engineers,  retired  from  active  service 
January  1.  During  his  more  than  two 
decades  of  service  he  has  pioneered  the 
way  in  many  important  developments 
in  the  Institute’s  publication  practice 
and  its  publication  service  to  its  mem- 
bers.  A  native  of  Brooklyn,  and  a 
graduate  of  the  Brooklyn  Polytechnic 
Institute  and  the  Stevens  Institute  of 
Technology,  Mr.  Metcalfe  obtained  ex¬ 
tensive  practical  experience  with  elec¬ 
trical  manufacturing  companies  and 
public  utilities  before  turning  his  atten¬ 
tion  to  editorial  work  in  1892  as  associ¬ 
ate  editor  of  Electricity,  a  popular 
weekly.  Later  he  became  identified 
with  other  technical  publications.  In 
1906  he  was  called  to  Pittsburgh  by  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company  to  become  editor  of  the 
publication  department,  a  position  which 
he  developed  and  filled  with  high  credit 
until  1909,  w’hen  he  became  associated 
with  the  publication  department  of  the 


OBITUARY 

Paul  A.  Tillery 

Paul  A.  Tillery,  president  of  the  Caro¬ 
lina  Power  &  Idght  Company,  with 
headquarters  at  Raleigh,  N.  C.,  died  in 
that  city  January  15  at  the  age  of  63. 
Mr.  Tillery  had  been  identified  with  the 
(Carolina  utility  for  the  past  23  years 
and  is  credited  with  having  built  up 
the  properties  in  that  period  of  time 


from  a  comparatively  small  proilucer  to 
one  of  the  important  utilities  in  the 
.South.  Starting  in  1910  as  engineer, 
he  had  successively  filled  the  positions 
of  chief  engineer,  assistant  general 
manager  and  vice-president  and  gen¬ 
eral  manager.  It  is  less  than  a  year 
ago  that  he  assumed  the  presidency. 
Mr.  Tillery  was  born  in  North  Carolina 
and  received  his  technical  education  at 
the  Virginia  Military  Institute,  receiv¬ 
ing  degrees  in  both  electrical  and  civil 
engineering. 

▼ 

Fred  D.  S.mitii,  engineer  with  the 
United  Light  &  Power  Engineering  & 
Construction  Company,  Davenport. 
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Iowa,  died  December  5  from  a  stroke  of 
apoplexy.  A  graduate  of  the  University 
of  Illinois,  Mr.  Smith  was  connected 
early  in  his  career  with  the  Illinois  Trac¬ 
tion  Company,  and  after  an  association 
with  the  Arnold  Company,  Chicago,  and 
the  McGraw  Company  in  Omaha  and 
Sioux  City  he  became  chief  engineer 
of  the  Continental  Gas  &  Electric  Cor¬ 
poration,  a  position  he  occupied  for 
three  years.  From  1926  to  the  time  of 
his  death  he  was  engineer  with  the 
United  Light  &  Power  organization. 

• 

Joseph  Henry  Russell,  president 
of  the  Cambridge  (Mass.)  Electric 
Light  Company  for  the  past  sixteen 
years,  died  January  10  in  his  office  in 
Boston  in  his  seventy-ninth  year.  Mr. 
Russell  was  born  and  educated  in  Cam¬ 
bridge.  He  served  four  years  in  the 
Common  Council  of  the  city  govern¬ 
ment,  being  president  of  that  body  for 
one  year.  He  was  a  member  of  the 
Cambridge  school  board  for  twelve 
years  and  was  one  of  the  City  Sinking 
Fund  Commissioners  for  seven  years. 
In  addition  to  serving  on  the  board  of 
directors  of  the  Cambridge  utility  Mr. 
Russell  was  vice-president  and  a  mem¬ 
ber  of  the  investment  board  of  the  Home 
Savings  Bank  of  Boston  and  a  director 
of  the  Cambridge  Trust  Company. 

• 

Robert  M.  Wilson,  formerly  gen¬ 
eral  superintendent  and  chief  engineer 
of  the  electrical  department  of  Montreal 
Light,  Heat  &  Power  Consolidated,  died 
January  4,  in  his  fifty-ninth  year,  after 
a  long  illness.  A  graduate  of  McGill 
University,  Mr.  Wilson  became  identi¬ 
fied  with  the  Royal  Electric  Company, 
one  of  the  component  units  of  the  origi¬ 
nal  Montreal  Light,  Heat  &  Power 
Company.  After  a  short  period  of  serv¬ 
ice  he  was  appointed  superintendent  of 
generating  and  city  stations  of  the  com¬ 
pany  and  in  1906  was  named  general 
superintendent  iit  charge  of  all  operat¬ 
ing  activities  of  the  electric  division.  It 
was  in  1910  that  he  became  general 
superintendent  and  chief  engineer  of  the 
electrical  department,  the  position  he  re¬ 
linquished  in  1925  because  of  ill  health. 
In  1926  he  resigned  the  directorship  to 
which  he  was  elected  in  1920. 

• 

Henry  F.  Billings,  secretary  emeri¬ 
tus  of  the  Connecticut  Public  Utilities 
Commission,  died  January  9  at  his 
home  in  New  Britain.  Mr.  Billings 
was  well  known  in  the  public  utility 
industry  in  Connecticut,  having  served 
for  many  years  as  secretary  of  the  Con¬ 
necticut  Public  Utilities  Commission 
before  becoming  secretary  emeritus  in 
January,  1931.  He  had  also  been  con¬ 
nected  with  the  old  railroad  commission, 
the  regulatory  body  that  preceded  the 
present  commission,  completing  alto¬ 
gether  37  years  of  service. 


Interconnected  Metal  Trench 
and  Excavation  Guards 

The  Cleveland  Trencher  Company, 
Cleveland,  Ohio,  has  placed  on  the  mar¬ 
ket  a  new  product  called  Cleveland 
“Trench  Guards.”  These  interconnected 
metal  trench  and  excavation  guards  are 
intended  to  replace  the  old,  unsatisfac¬ 
tory,  ineffectual  wooden  barricades.  A 
feature  of  the  Cleveland  trench  guards 
is  that  they  are  interconnected,  thus 
eliminating  the  space  that  is  always 
found  when  any  other  type  of  barricade 
is  used.  This  connecting  of  the  rail  has 
two  further  advantages,  in  that  it  also 
cuts  in  half  the  number  of  supports  re¬ 
quired  on  any  job  and  sets  the  alternate 
rails  at  different  heights,  adding  greatly 
to  the  attention  value. 

T 

35,000-Volt,  500-Amp. 

Oil-Filled  Pothead 

A  35, 000- volt,  500-amp.  oil- filled  pot- 
head  for  transformers,  switches  and 
other  metal-clad  equipment  has  been  an¬ 
nounced  by  the  G  &  W  Electric  Spe¬ 
cialty  Company,  Chicago.  The  bushing 
is  small  in  diameter  and  requires  an 
opening  of  only  in.  Interchangeable 
mounting  flanges  permit  varying  the  ex¬ 
posed  length  of  the  bushing,  at  the  same 
time  affording  flexibility  in  mounting. 
It  can  be  mounted  in  an  upright  or  in¬ 
verted  position. 

The  long  wiping  sleeve  accommodates 
a  stress  cone.  The  standard  G  &  W 
capnut  assembly  is  used  at  the  top, 
which,  in  addition  to  being  oil-tight, 
permits  a  wide  choice  of  aerial  lugs. 

T 

Development  of  a  new  type  panel- 
board,  known  as  the  Hixley  panel, 
w'hich  presents  an  orderly  arrangement 
of  circuits  built  on  the  protective  bulk¬ 
head  compartment  design,  by  which 
damage  to  any  branch  circuit  wiring  is 
confined  to  a  single  compartment,  has 
been  announced  by  the  Trumbull  Elec¬ 
tric  Manufacturing  Company,  Plain- 
ville.  Conn.  The  panel  does  away  en¬ 
tirely  with  wrapping  conductors  with 
fireproof  tape. 

• 

Combination  oil  circuit  breaker 
and  group  -  operated  disconnecting 
switch,  inclosed  in  a  submersible  hous¬ 
ing,  has  been  announced  by  the  General 
Electric  Company  for  mounting  on  the 
walls  of  underground  vaults.  Both  the 
circuit  breaker  and  the  disconnecting 
switch  have  manual  operating  levers 
which  are  so  interlocked  that  the  switch 


cannot  be  operated  when  the  breaker  is 
closed,  nor  can  the  breaker  be  closed 
when  the  switch  is  open.  Ratings  run 
up  to  and  including  15,000  volts,  2,000 
amp. 

T 

Capacitor  Type 
Refrigerator  Motors 

An  improved  capacitor  type  motor  for 
refrigerator  service  which  is  suitable  for 
this  service  because  it  does  away  with 
the  wound  rotor,  the  commutator,  the 
complicated  brush  and  brush-lifting 
mechanism  and  radio  interference  has 
been  announced  by  the  Ohio  Electric 
Manufacturing  Company,  Cleveland, 
Ohio.  These  motors  have  combination 
rubber  cushion,  spring  mounting,  re¬ 
circulating  lubrication,  burnished  bear¬ 
ings  and  all  the  required  electrical 
characteristics  such  as  high  torque,  effi¬ 
ciency  and  power  factor.  They  are 
simple  in  construction  and  therefore 
reliable. 

T 

Reversible  ratchet  sleeve  twister 
of  a  new  type,  for  use  on  aluminum 
cable,  steel-reinforced,  has  been  an¬ 
nounced  by  the  Lowell  Wrench  Com¬ 
pany,  Worcester,  Mass.  These  single¬ 
handle  twisters,  well  insulated,  are  a 
compact  tool  and  easily  used  in  tight 
places. 

• 

Weatherproof  circuit  breakers 
in  capacities  up  to  and  including  50 
amp.  are  announced  by  the  Square  D 
Company,  Detroit,  Mich.  These  break¬ 
ers  are  contained  in  a  special  box  pro¬ 
vided  with  a  water  shed  top  and  cover. 
A  1-in.  pipe  fitting  in  the  top  and  knock¬ 
outs  in  the  lower  sides  and  bottom  per¬ 
mit  conduit  connections.  The  main 
cover  slips  in  under  the  water  shed  and 
can  be  padlocked  or  sealed  in  place. 
These  breakers  are  manufactured  in 
two-  and  three-pole,  solid  neutral,  125, 
125-250  volts,  and  may  be  provided  with 
meter  test  features. 

• 

“Steel-Six”  portable  indicating 
instruments,  the  outstanding  features 
of  which  are  steel  cases,  rugged  and 
shielding  the  mechanism  against  the  ef¬ 
fect  of  external  magnetic  influences,  are 
announced  by  the  Roller-Smith  Com¬ 
pany,  New  York.  The  instruments  have 
unusually  high  scales,  high  accuracy, 
open  and  well-lighted  dials,  fusing 
when  desired;  a  complete  line,  compris¬ 
ing  direct-current  ammeters,  milliam- 
meters,  voltmeters,  millivoltmeters  and 
volt-ammeters,  and  alternating-current 
ammeters,  milliammeters,  etc. 
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